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5r9 produce Fire by the Mixture oftroto cold Liquids, 

J. AKE half a pound of pure dry nitre, in powder, put it 
in a retort th^ is quite dry ; add an equal quantity of 
highly rectified oil of vitriol, and distilling the mixture in 
a moderate sand heat, it will produce a liquor like a 
yellowish fume ; this, when caught in a dry receiver, is 
Glaubei^'s Spirits of JVttre; probably the preparation un- 
der tiiat name, may be obtained at the chemist's, which 
will of course save much time and trouble. 

You then put a drachm of distilled oil of cloves, tur- 
pentine, or carraways in a glass vessel ; and if you add an 
equal quantity, or rather more of the above spirit, though 
both are in themselves perfectly cold, yet on mixing them 
together, a g^at flame will arise and destroy them both, 
leaving only a little resinous matter at the bottom. 

The Exploding Bubble, 

If you take up a small quantity of melted glass with a 
tube, (the bowl of a common tobacco pipe wdl do,) and 
let a drop fall into a vessel of water, it will chill and 
condense with a fine spiral tail, wluch being broken, the 
whole substance will burst with a loud explosion, without 
injury either to tke party that holds it, w nim that bre^k*^ 
it ; but if the thick •nd is stxuck. v^tnL-'vHi^ ^\Asscav^^>»- 
wiU not b»c«lc 

2 
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The Magic Picture, 

Takr two level pieces of ^lass, (plate glads is the bestj 
about three inches long and tour wide, exactly of the saoMi 
size ; lay one on the other, and manage to leave a space 
between them by pasting a piece of outl, or two or uatm 
small pieces of thick paper at each comer. 

Join these glasses together at the edges by a compoMri 
tion of lime slacked by exposure to the air, and white of 
an egg. Coverall the edges of these glasses with parch- 
ment or bladder,^xcept at one end, wliich is to be left 
open to admit tUKullowing composition : 

Dissolve byas^wiire six ounces of hog's-lard, with half 
an ounce of *white|^ax ; to which you may add an ounce 
of clear linseed oilT 

This must be poured in its liquid state, and before afiic^ 
between the glasses, by the space lefl in the sides, and 
which you are then to close up. Wipe H^ glasses clesn^ 
and hold tliem before tlie fire, to see that the compositioa 
will not run out at any part. 

Then fasten with gum a picture or print, pidntedonTeiy 
thin paper, with its face to one of the glasses, and if yon 
like, you may fix the whole in a frame. 
/ AVhile the mixture between the glasses is cold, the pio- 

ture will be quite concealed, but become transpareflll 
when held to the fire ; and as tlie composition cools, it wiQ 
gradually disappear. 



Artificial Lightning. 

Provids a tin tube that is larger at one end than it is it 
the other, and in which there are several holes. Fill this 
tube with powdered resin ; and when it is shook over the 
flame of a torch, the reflection will produce the exact ap- 
pearance of lightning. 



Artificial Thunder. 

Mix two drachms of the fiiJui^ oS Vsq>t^ hi>S^ ^saa «»xBfi« 

of concentred spirit of vitiioV, Va sl «^xotv^ >a«WCk& ^ 

holds about a quarter of a pVnX \ 9^»^ v\. ^ot^ *»A.S3 
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£sw minutes shake the bottle ; then taking out the cork, 
put a lighted candle near its fnoath, which should be a Uttle 
inclined, and you will soon observe an inflammation arise 
from the bottle, attended with a loud explosion. 

To guard against the danger of the bottle bursting, the 
best way would be to buiy it in the ground^and apply the 
light to the mouth by means of a taper fastened to the end 
of a long stick* 

.A 



Another Waif. 



A 

twlWui 



Mix three ounces of saltpetre,. twIPmnces of salt of 
tartar, and two ounces of sulphur; |cgll the mixture up 
into a ball, of which take a quantity, ^out the size of a 
hazel nut, and placing it in a ladel or shovel over the 
fire, the explosion will resemble a loud clap of thunder. 

You will produce a much more violent commotion if 
you double or treble the quantity of the last experiment ; 
suppose you put two or three ounces of the mixture into 
the shovel. For fear of accidents, it should not be done 
in the house, but by placing the shovel over a chafRng 
dish of veiy hot coals, and performing the experiment 
in the open air, standing a great (Hstance off. 

Common prudence wiHX (tictate the necessity of using 
great care in the above experiments, as an accident will 
soon happen, if a person does not use great precaution in 
getting out of the way before the composition explodes. 



«/«««W«M 



Mmetf augmented by an Optical lUunon, 

In a largpe drinking glass of a conical shape, (small at 
the bottom and wide at the top,) put a shilling, and let 
the glass be half full of water ; then place a plate on the 
top of it, and turn it quickly over, that the water may not 
escape. You will see on ^c plate a piece of coin, the 
size of half a crown ; and a little higher up anotlier tlie 
size of a shilling. 

It will add to the amusement this experiment affords^ 
by giving the glass to any on^ in c.wtt^^w3>0^\>N.^'Sv2> ^^ 
eauise has not witnessed yovxi 0^^^^^^'^'^'*'^ "^^^ ^^«ccvws^ 
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him to throw away the water, but save the two piee 
he will not be a little siiri)rised at finding only one. 

Three Objectt, diacemible only with both Eyet. 

If you fix three pieces of paper ag^nst the wall i 
room at equal distances, at the heijg'ht of your eye, p] 
ing" yourself directly before them, at a few yards* \ 
tance, and close your rig^ht eye, and look at them n 
your left, you wil|j|ee only two of them, suppose the I 
and second; alllSKthe position of your eye, and 3 
will see tlie iirat and thinl; alter your position a seci 
lime, you will see the second and third, but never ' 
whole three together ; by which it appears, that an 
son who has onl^ one eye can never see three objc 
placed in this position, nor all the parts of one objed 
the same extent, without altering the situation <^hii e 



To conatinict the Camera Obscura, 

Makx a circular hole in the shutter of a window ft 
whence there is a prospect of some distance ; in this h 
place a magnifying glass, either double or single, wh< 
focus is at the distance c^ five or six feet ; no light m 
enter the room but through this glass. At a distai 
from it, equal to its focus, place a very white pasteboa 
(what is called a Bristol board, if you can procure c 
large enough; will answer extremely well ;) this b« 
must be two feet and a half long, and eighteen or twei 
inches high, with a black border round it: bend 1 
lengtli of it inward to the form of part of a circle, wh< 
diameter is equal to double the focal distance of 1 
glass. Fix it on a frame of the same fig^u*e, and put it 
a moveable foot, that it may be easily placed at that c 
tance from the glass, where the objects appear to t 
greatest perfection. When it is thus placed, all the 1 
jects in fi'ont of tlie window will be painted on t 
paper in an inverted position, with the greatest regnls 
ty, and in the most natural colours. If you place a swi 
looking-^loBB outside the window « b^ tvuBiim^ vl \swQic« 
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less, you will have on the paper all the objects on each 
side the window. 

If, instead of placing the looking-glass outside the win- 
dow, yo^ place it in the room above the hole which must 
then be made near the top of tlie shutter,) you may have 
the representation on a paper placed horizontally on a 
table, and draw atyoiu* leisure all the objects reflected. 

Observe, the best situation is directly north ; and the 
best time of tlie day is noon. 



%V«l<V« 



The JUagmfying Reflector, 

Let the rays of light that pass through the magnifying 
glass in the shutter be thrown on a large concave mirror, 
properly fixed in a frame. Then take a thin strip of glass, 
and stick any small object on it ; hold it in the intervening 
rays at a little more than the focal distance from the 
mirror, and you will see on the opposite wall, amidst tlie 
veflected i-ays, the image of that object, very large, and 
beautifully clear and bright. 

To tell bif a Watch Dial, the Hour when a Person mtends 

to rise^ 

The person is told to set the hand of his watch at any 
hour he pleases, which hour he tells jou ; and you add in 
your own mind 12 to it. You then desire liiiu to count 
privately the number of that addition on the dial, com- 
mencing at the next hour to that at which he intends to 
rise, and including the hour at which he has placed the . 
hand ; which will g^ve the answer : for example, 

A intends to rise at 6, (this he conceals to himself;) 
he places the hand at 8, which he tells B, who, in his own 
mind, adds 12 to 8, which make 20. B then tells A to 
count 20 on the dial, beginning at the next hour to that at 
which he proposes to rise ; which will be 7, and counting 
backwards^ reckoning each hour as 1, and incUidW^ Vsv 
his addilion the number of theYiO\aV!iZk%VvsA \^^^^^^ 
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at, the addition will end at 6, whic.h is the hour ] 
posed ; thus, 

The hour the hand is placed at is -. 

The next hour to that which A intends to rise «t 
is 7, which counts for - 

Count back the hours from 6, and reckon them at 
1 each, there will be 11 hours, viz. 4, 3, 2, 1, 13^ 
11, 10, 9, 8, 7, 6, 

Making • 



Jlpei'ion having <in even number ofahiUiiigB in one Hani 
an odd number »n the others to tell in viJiich hand the od 
even number is. 

You desire the person to multiply the number in 
rig^ht hand by an odd figure, and the number in his \cf\ 
an even one ; and tell you if the products added tog^t] 
be odd or even. If even, the even number is in the ri 
hand ; if odd, the even number is in the left. For instar 

I. Number in the rig-ht in the left hand odd ... 

hand is eve/i - - - - 18 Multiply by .... . 

Multiply by 3 -— -. 

Product .... 

Product ... 54 - 

Add the Product of 
the left band ... 14 

Which produces a 
total of 68 

II. Number in the right In the lefl hand even ... 

hand is odd .... 7 Multiply by 

Multiplyby 3 - 

— Product . - ^ - 

Product .... 21 _ 

Add the Product of 
tlie left hand . . 36 

IVhich produces a 
totaiof - -. - - - 57 
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Secret Correspondence. i- 



j^- 



To carry on a correspondence, without tlie possibility of 
the meamng of the letter being* detected, in case it should 
be opened by any other person, has employed the inge- 
ttoity of many. No method will be found more effectual 
fat tills purpose, or more simple, tlian the following. 

Provide a piece of square card or pasteboard, (see Fig. 
1 in the frontispiece) and draw a circle on it, which circle 
is to be divided into 27 equal parts, in each of which parts 
must be written one of the capital letters of the alphabet, 
•nd the &, as in the figure. Let the centre of this circle 
be blank. Then draw another circle, also divided into 27 
equal parts, in each of which write one of the small let- 
ten of the iilphabet and the &. This circle must be cut 
lound, and made exactly to tit in the blank space in the 
centre of the larger circle, and must run round a pivot or 
pin. The person with whom you correspond must have a 
similar dial, and at the beginning of your letter you must 
put the capital letter, and at the end the small letter, 
vhich answer to each other when you have fixed your 
dial. 
Suppose what you wish to communicate is as follows : 
lam 90 watched T cannot see you as I promised; but I will 
meet you to-moiTow in tlie parky with the Icttei; 6^c. 

You begrin with the letter T, and end with the letter w, 
vhich shews how you have fixed the dial, and how your 
correspondent must fix his, tliat he may decipher your let- 
ter. Then, for / am, you write b uf, and so of the rest, as 
a the frouUspice. 



vwwv 



Another Way, 

Taki two pieces of card, pasteboard,, or stiff paper, 
^bron^ which you cut long squares at different distances. 
One <» these you keep youraelf, and the other you give to 
your correspondent. You lay tiie pasteboard on a paper, 
^^ in the apsices cut out, write v/YvaX. 'jcwl^wWV'm?^ 
^^rstood by him only ; then fi\\l\ie \tv\fcTm^^vaX& «s^^^«^^ 
^th any words that will couivect ^t ^\vo\e^ \»^^Si^^^ 
hamate a difierent sense. Yr\xeii\v«i xecw^% *v\^V^ ^as 
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his pasteboard over the whole, and those words wh 
between crotchets [ ] form the intelligence you 
communicate. For example ; suppose you want tot 
these words : 

" Don*t tmst RobaH : I Itave found fdm a vilkU\ 
*' [Don't] fail to send my books. 1 [trust] they y 
regidy when [Robert] calls on you. [I have] hea 
you have [found] your dog*. 1 call [him a viUaii 
stole him." Yoi^ may place a pasteboard of th 
three other ways, — the bottom at top, — the top at I 
or by turnings it over ; but in this case you must pre 
apprize your correspondent, or it may give bun boid 
ble to decipher your meaning. 



/V%V«A» 



Secret Correspondence by Jilunic, 

Form a circle like Fig. 2, divided into twenty-sb 
with a letter of the alphabet written in etfch. The i 
of the cii-clc is moveable, like that in Fig. 1, a 
circumference is to be ruled like music paper. P 
each division a note different in figure or position. 

Within the musical lines place the three keys, 
tl\e outer circle the figures to denote time. Ther 
ruled paper, and place one of the keys, (suppose ^e 
against the time, 2-4ths, at the beginning of the 
which will inform your correspondent how to pi; 
circle. You then copy the notes that answer to the 
of the words you intend to write, in the maimer exf 
at the bottom of the figure. 



%f*^^^% 



The Ma^c Vessel, 

Oh the bottom of a vessel, (see Fig. 3 in the F 
piece,) lay three pieces of money, the first at A, the i 
at n, and the third at C. Then place a person at D, 
he can see no further into the vessel tluui £. You te 
that by pouring water in the vessel you will make h 
three different pieces of money ; and bid him ot 
that you do not convey any money in with the water. 
be circM that you pour tho vaUx m \«t^ ^*^^1« 



i 
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fheei will move out of their places, and thereby desti'oy 
the experiment. 

When the water rises up to F. the piece at A will be 
viable; when it reaches G, both A and B will be visible ; 
ndwhen it comes up to H, all three pieces will be visible. 



Artificial Earthquake and Volcano. 

Ginrs an equal quantity of fresh iron filings with pure 
iQ^ilnir, till the whole be reduced to a fine |)owdcr. Be 
oraul not to let any wet come near it. Then bury about 
thbly pounds of it a foot deep in the earth, and in about 
U or eight hours the ground will heave and swell, and 
Aortly after send forth smoke and fiames like a burning 
1 mountain. If tlie eartli is nused in a conical shape, it will 
^ no bad miniature resemblance of one of the burning 
VKNintuni. 



Artificial Illumination, 

AtniT pleasing exlubition may be made with very little 

Enable or expense, in the following manner : Provide a 

Wi, wluch you fit up with architectural designs cut out 

On pasteboard ; prick small holes in those parts of tlie 

' Wding where you wish the illuminations to appear, 

; ttbierring, that in proportion to the perspective, tlie holes 

I Veto be made smaller ; and on the near objects the holes 

I tre to be made larger. Beliind tliese designs thus perforat- 

. sd, you fix a lamp or candle, but in such a maimer, that tlie 

i Inflection of the fight shall only shine through the holes ; 

I then placing a light of just sufiicient brilliance to slicw 

fte deagn of the buildings before it, and making a hole ibr 

' Ihe nght at the front end of the box, you will have a vcry 

' toknole representation of illuminated buildings. 

I Hie best way of throwing the light in front is to place 

in oiled paper before it, which will throw a mellow 

jdeam on tlie scenery, and not diminish the effect of tlie 

Mhnninttion, This can be very easily \)\ww\ev\, >a<vCsv wc>N. 

tOobftruct the sig^^norbe seento'CisaAv^wXs^^^. 'W^ 



22 ENDLESS AMUSEMENT. 

lights behind the picture should be Tery strong ; mad if i 
magnifying glass were placed in the sight-hole, it wvmIi 
tend greatly to increase the effect. The box moat tj 
covered in, leaving an aperture for the smoke of tbe lighi 
to pass through. 

The above exhibition can only be shown at candfe 

light i but there is another way, by fixing small pieces d 

gold on the building instead of drilling the holes, wbi^ 

. g^ves someting like the appearance of illuminatioii, bil 

by no means equal to the foregoing experiment. 

N. B. It would be an improvement if paper of rariMI 
colours, rendered transparent by oil, were placed betwcfi 
the lights beliind, and the apertures in the buildings m 
they would then resemble lamps of different coloun. 



%t^^^/mi 
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The Camekon Spirit. 

Pitt into a decanter, volatile spirit, in which you hten 
dissolved copper filings, and it will produce a fine blu& 
If the bottle is stopped!, the colour will disappear ; hA 
when unstopped, it will return. This experiment may bt 
often repeated. 



«MA^«M 



Intdnble Ink, 

Put litharge of lead into very strong vinegar, and kit I 
stand twenty -four hours. Strain it off, ana let it remd^ 
till quite settled ; then put the liquor in a bottle. 

You next dissolve orpiment in quick lime water, hf 
setting the water in the sun for two or three days, tumiitf 
it five or six times a day. Keep the bottle containing thfl 
lif^uor well corked, as Uie vapour is highly pernicious I 
received into the mouth. 

Write what you wish with a pen dipped in the fiiil 
liquor ; and to make it visible, expose it to the vapour ^ 
the second liquor. If you wish them to disappear agaiA 
draw a sponge or pencil, dipped in aquafortis, or spiritq 
nitre, over the paper; and if you wish them to re-appei^ 
let the paper be quite dry, and then pass the eolutionf 
orpiment over it. ^ ■' 



ENDLESS AHUSEIIENT. 23 

DiMOLTs bismuth in nitrous acid. When the writing 
with this fluid is exposed to the vapour ci Hver of sulphur, 
it w31 become quite bUick. 



Another, 

DissoLTB green vitriol and a little nitxous acid in com> 
mon water. Write your characters with a new pen. 

Next infuse small Aleppo galls, slightly bruised, in wat- 
er. In two or three days^ pour the Uquor off. 

By drawing a pencil dipped in this second scdution over 
the characters written with the first, they will appear a 
beautiful black. 



InvUibie Gold Ink. 

Pitt as much gold in as small a quantity of aqua regia 
as will dissolve it, and dilute it with two or three times 
the quantity of distilled water. 

Next dissolve, in a separate vessel, fine pewter in aqua 
regia, and when it is well impregnated, add an equal 
quantity of distilled water. 

Write your characters with the first solution ; let it 6if 
in the shade. To make them impear, draw a pencil or 
sponge, dipped in the second solution, over the paper, and 
the chjuracters will appear of a purple colour. 



Invisible Silver Ink. 

^ DiBBOLTS fine silver in aqua fortis ; and after the dis- 
f I tolution, add some distiUed water in the same manner as 
^ in the gold ink. 

t ( What is written with the above ink will remain invisi- 
es ble for three or four months if kept fitnn the air; butma.^ 
Q, be eanly read in an hour, if ei!fM»Q^\»^dcue^%c^'k^'^«^ 
sun. 
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Invisible Yellow Ink, 

Stbsp maryg^ld flowers seven or eight days ia 
distilled vineg^. Press the flowers and strain tiM'B 
which is to be kept in a bottle well corked. 1 
would have it still more clear, add, when you Use i^ 
pure water. 

To make the characters visible, which you write 
this ink, pass a sponge over the paper, dqiped i 
following solution : 

I'ake a quantity of flowers of pansy, or the con 
violet, bruise them in a mortar with water, strain the fi 
in a cloth, and keep it in a bottle. 

. 

Invisible Red Ink, 

To the pure spirit of vitriol or nitre, add eight tin 
much water. 

Use t])e above solution of violets to make viaibU 
chai'acters written with this ink. 



Invisible Green Ink, 

Dissolve salt of tartar, clear and dr}', in a suffii 
quantity of livcr water. Use the violet solution to re 
it visible. 



Another Invisible Green Ink. 

Dissolve zaffre in powder, in aqua regia, for tw€ 
fbur hours. Pour the liquor oft', add the same qiuu 
of common water, and keep it in a bottle well corke 

This ink will not be visible till exposed to the fii 
the sun ; and will again be invisible when it becc 
cold. 



Invisible Violet Ink. 

Express the juice of lemons, and keep it in a b< 
well corked. Use the violet infusion to make ^e vm 
y'mble. 
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Invisible Gi'ey Ink. 

M|X alnm with lemon juice. The letters written with 
tUs ink will be invisible till clipped in the water. 

\ www 

r 

We now present our readers with a variety of amusing 
experiments, which n.ay be pertbiTned by the forcg-oing" 
inks ; and they will, probably, suggest others equally 
amuwn^ and useful. 



W%W«f 



wi Secret Correspondence by means of Invisible Ink. 

A person wishing to carry on a correspondence with 
mother, and who is fearful of having* his letter opened or 
intercepted, can adopt the following plan : 

Write any unimportant matter with common ink, and 
let the lines be ver}' wide apait : then between these 
lines, WTite the communication you wish to make, with 
any of tlie Hbove invisible inks you can most readily pro- 
cure. 

Your correspondent istobe previously apprized of the 
metlioil of making tl\e characters visible ; and writing in 
common ink will serve to lull the suspicions of those w!io 
m»ght intercept tlie letter; and who not finding any thing 
uiiportant in it, will either for\\«.rd or keep it. In eitlur 

I esse there can be no danger, as the writing will not be 
visible witliout the proper application. 

w^vw 

The J^ysterious WHting. 

WniTK on a piece of paper with common ink any 
[<{ue8tion : then underneath it write tlie answer either in 
ti&Tisible silver ink, or the invisible green ink, made with 
liafiTre and aqua re^a, described in pages 22 and 23. 
You g^ve this paper to your friend, and tell him to 
ce it ag^nst the wall, or on his dressing table, keeping 
dof^r locked, tliat he may be sure no pcrao\\l\«ae,T^'&:t«i.|^. 
room : he will next day find the ans^xx \«vvX\.^xi ot\\\> 
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The Restored Flowers, 

Make a bouquet of artificial floyrers ; the Ica^ 
be fonned of parchment. Dip the roses in the i 
ble ink, the jonquils in the yellow, the pinks in 1 
and the leaves in fhe green ink. They will a 
white ; and you shew them to the company, c 
tliat you will restore them to their natural coL 
desiring' any person to fix any private mark on 
pleases, that he may be sure tliere is no decepti 
then, unperceived by the company, dip them in 
vifying liquor, used to make the yellow ink vi 
scribed in page 24, and di-awing them gently out 
liquor may drop, and the flowers have time t 
tlieir colours, you present them to the company, 
see, with sui'prise, that they each appeal- in the 
colours. 

vwvw 

TTinter changed to Spring. 

Take a print that represents winter, and co 
pai-is which should appear green, with the seco 
invisible ink, described in page 24 ; observing, c 
the usual rules of perspective, by making tlie r 
deeper in colour that tlie others. The other ob 
be painted in their natural colours. Then put * 
into a. frame with a glass, and cover the back witJ 
tliat is pasted only at its extremities. 

When this print is exposed to a moderate fir 
warm sun, the foliage, which appeared covered w 
will change to a pleasing green ; and if a yellov 
thrown on the Ughter parts before the invisibl 
di*awn over it, this green will be of diflTerenl 
A¥hen it is exposed to the cold, it will again r< 
first appearance of winter. 



The Silver Tree, 

DiBsoLYB an ounce of fine silver in three o 
strong aqua fortis, in a glass bottle. When the 
dissolveiC pour the a^ua forti» into uiother glai 
fr decanter will be best,) m\!i;i ««v«.ii ot «,\^gjStc 
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aeicuiy,. to which add a quart of common water ; to the 
irhale add your dissolved silver, and let it remain un- 
Imiched. 

In a few days the mercury will appear covered with a 
aunber of little branches of a silver colour. ' This ap- 
pnnmce will encrease for a month'or two, and will remain 
ifter the mercury is entirely dissolved. 

% 

Lead Tree, 

A more modem invention, and an easier method by far 
thin the above, is the following* : 

To a piece of zinc fasten a wire, crooked in the form of 
tke worm of a still ; let the other end of the wire be 
thnist through a cork. You then pour spring water into 
t phial or decanter, to wliich you sidd a small quantity of 
■igip of lead ; thnist the zinc into tlie bottle, and with the 
writ at the end of the wire fasten it up*. In a few days the 
tree will benn to grow, and produce a most beautiful ef- 
fect 



To produce beautiful Fire Works in mimature. 

Put half a drachm of solid phosphorus into a large pint 
Florence flask ; holding it slanting, that the phosphorus 
BMiy not break the grass. Pour upon it a gill and a Iialf 
0^ water, and place the whole over a tea kettle lamp, or 
*ny common tin lamp, filled with spirit of wine. Light 
flte wick, whicli should be almost half an inch from the 
B»«k ; and as soon as the water is heated, streams of fire 
*ffll issue from tlie water by starts, resembling sky-rock- 
^; some particles will adhere to the sides of the glass, 
''Cpresenting stars ; and will frequently display brilliant 
f^y*. These appearances will continue at times till the 
"^*ter begins to simmer, when immediately a curious 
aurora borcalis begins, and grad\ially ascends, till it collects 
^ t pointed flame ; when it has continued half a minute, 
^W out tlie flame of the lamp, and the point that was 
**nncd will nish dowy, forming beautiful ilUimlivAtcd 
^ds of fire, rolling over each other ioic aowvt. >lvkvq ,Ni«\\x^> 
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dTsappearinp, a splendid hemisphere of stars- pr 
itself; after waiting" a minute or two, li^ht the lamp 
and nearly the same phenomenon will be displayed a 
the beginning". I^t the repetition of lig*l)ting>and bl 
out the lamp be made for three or four times at leas 
the stars niRV be increased. After the third or 
time of blowinji;' out the lamp, in a few minutes aft 
internal surface of the flask is dry, many of the sta; 
shoot with great splendour fi-oni si^e to side, and » 
them will fire off with brilliant rays ! these appea 
will continue several minutes. Wliut remains in th 
will serve for the same experiment several time 
without adding any more water, ('arc sliould be 
after the operation is over, to lay the flask and w 
a cool secure place. 

Jlrtificial Riiin and Hail. 

Make a hollow cylinder of wood ; let it be very 
the sides about eight or ten inches wide, and tvvo o 
feet in diameter. Divide its insides into five equa 
by boards of five or six inches wide, and let tin 
between them and the wooden circle, a space of abc 
•ixth of an inch. You are to place these boards obli 
In this cylinder put four or five pounds of shot tli 
easily pass through the opening. When turned 
down, the ncfise of the s'lot going through the ^ 
partitions will resemble rain; and if you put lai'ge s 
will produce the sound of hail. 

Illuminated Wiitin^, 

It is well known that if anv words arc wnttei 
wall with solid phosphorus, the writing will appe 
on fire, but it is necessary to give this caution, le 
dents should occur: — In using it, let a cup of wa 
always near you ; and do not keep it more than a 
and a half in your hand, for fear of the warmtli o 
hand should set it on fire. When you have writtei 
woTda with It, put tl\e p\ioft^\OTu^ \\\\o \}cv^ r.w^ «,{ 
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\uid let it stay a little to cool : then take it out, and write 
vith it again. 



A Lamp that will bwm Twelve JMontha without replenishing; 

TiKB a stick of phosphonis, and put it into a larg-e dry 
phial, not corked, and it will afford a light sufficient to 
^em any object in a room when held near it. The 
pbials should be kept in a cool place, where there is no 
great current of air, and it will continue its liiminous 
H^pearance for more than twelve months. 

Curious Transcolourations, 

Ptnp half a table-8poonfulrf)f syrup of violets, and three 
W>le spoonfiils of water into a glass ; stir them well toge- 
ther with a stick, and put half the mixture into another 
^ati. I?you add a few drops of acid of vitriol into one of 
uK giasses and stir 'it, it will be changed into a crimson ; 
pnt.tfew drops of fixed alkali dissolved into the other 
. Rlatt, and when you stir it, it will change to green. If 
■^T^dibp slowly into the green liquor, from tlie side of the 
i jfM;^ a.fcw drops of acid of vitriol, you will perceive crim- 
19^ it tliC' bottom, purple in the middle, and green at the 
l^;. '.and; by adding a little fixed alkali dissolved to the 
''^%4(^>Ci|{ft;Ue same colours wilT appear in different or- 

^. ■ . .. f'/t; 

m . • 

Another. 

, If you put a tea-spoonful of a liquor composed of copper 
'iifiiiedin acid of vitriol, into a gllass, and auidtwo or three 
^le-spoonfuls of water to it, ttiere will be no sensible co- 
l^Mir produced ; but if you add a littl<^ volalile alkali to it, 
*Dd itir it, you will perceive a very.^autifVil blue colour. 
Add a little acid of vitriol, the cx&foi^ will instantly disap- 
^nr upon stirring it: and by ^d^tiait % JkAfe^^^&^^ti^i^ 
*«dFe4itwifliTetum\again. *'**: 

3* 
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^9tiotfier, 

Put half a lea-spoonful of a liquor composed of 
infused in acid of vitriol, into half a glass of M'ater ; 
add a few drops of phologisticatcd alkali, and a beau 
Prussian blue will appear. 



Curious accouiU of the Electric Ejects of a Russian Clif 

Mr. J*>im:8, in a letter to Dr. Gutlirie, relates the 
lowing" phenomena, wliicU took place in Fiussia, « 
a severe frost had continued for several weeks. 

Mr. >l<pinus, was sent for to the place to sec an un< 
mon phenomenon. On ffoing- into the apailmen 
Prince Orloff, he found him at the toilet, and that e 
time his valet ch-cw the comb throug-h liis hair, a it 
crackling' noise was heard ; and on darkening* the p 
sparks were seen following his comb in g-rout abundi 
while the Prince himself was so completely clectri 
that strong* sparks ^could be drawn from his hands 
face ; nay, he was even electiified, when he was 
jjowdered with a puff. 

A few days after, he was a witness to a more stri 
effect of the electric state of a Russian atmosphere, 
(irand Duke of Russia sent for him one evening in 
twilight, and told him, that having briskly (b*awn a fli 
cover oif a green damask ciiair in his bcd-chanibei 
wxs astonished at the appearance of a strong bright I 
that followed; but considenng it as an electrical ap' 
ance, he had tried to produce a similar illumination oi 
ferent pieces oi* furniture, and could tlien shew h 
beautiful and surprising experiment. His Highness t 
himself on his bed, which was covered with a da' 
quilt, laced with gold ; and rubbing it with liis Tian 
all directions, tlie young prince, who had then reacke 
twelfth year, appeared swimming in fire, as at < 
stroke flames arose all around him, darted to the 
lace bonier, ran along it, and up to tliat of the bed, 
even to the very top. 

Wiiila he wu ihewing tlus ex^^irvnvftTsl, VvVw^e ( 
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came into the room, with a sable muff in his hand, and 
shewed us, tliat by only wiiirHiig' it five or six times 
round his head in the air, he could electrify himself so 
ttrongly, as to send out spai'ks from all the uncovered 
parts of his body. 

A^tonisfUng Portoev of Steam. 

f 

If you put a small quantity of water in a tea kettle, 
and place it on the fire, it will disappear in a short time, 
baring escaped in steam. But if its (iscape is prevented, 
by stopping" up the spout and crevices, it will force its way, 
by bursting" the vessel in which it was confined. 

If the steam of boiling water be at liberty, the water 
never attains more than a certain deg-ree of heat ; but if 
confined in a close vessel, the additional fire not escaping*, 
the power of the steam is increased, it re-acts upon the 
water, and raises the heat so much hig-her, that it would 
keep lead in a melting" state ; and so penetrating" that 
it would soften the marrow-bone of an ox, in a few 
minutes. 

There is an instrument contrived for the foregoing 
purposes, called Papin*s Digester, from the name of its 
inventor, and from its digestive powers on substances 
exposed to its action. It is a very strong vessel, made 
of copper, fitted with a thick close cover, and fastened 
down by several strong screws, so as to render it steam- 
ti^ht in great degrees of heat. To render it safe, while 
being used, there is a valve on the cover to let out the 
steam when it is too violent ; this valve is kept down by a 
steelyai-d, with a weight moveable upon it, to regiUate 
the degrees of the steam within. 

The following account of an accident with one of these 
instruments, will give some idea of the great force of 
steam : 

Mr. Papin (the inventor) having fixed all things right, 
and included about a pint of water, with two ounces of 
msTTOw-hone, he placed the vessel YvoTvxotvXa^'^ \i^^-^'i'^'^ 
the bars of the grate, about half-way \tv\o\X\t ^^^« ^^ 
three minutes he found it raised to a ^te^X- \kfc^V^ "^^x? 
erceJving the heat in a very sYvovt \im^ >a«««akfc 'sw 
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raglng» he stepped to a side-table for an iron to lake tt 
di^ster out of tlie fire, when it suddenly burst with 4 
explosion of a musket. It, was hcai*d at a coiuudcnU 
distance, and actually shook the house. The botton^ 
the vessel tliat was in tlic fire g^ve way ; the blut I 
the exjfanded water blew: all the coals out of the fire iri 
the room, tlie remainder of the vessel flew across li 
room, and hitting the leaf of an oak table, an iad 
thick, broke it all in pieces, and rebounded half tk 
length of the room back again. He could not pcrcdn 
the least sign of water, tliough he looked carefully for it 
the fire was quite extinguished, and every coul black l 
an instant. 

The following accident was attended witli more fill 
consequences : 

A steam-engine was repsuring at Chelsea, and as A 
workmen were endeavouring to discover the defect, A 
barrel suddenly exploded, and a cloud of steam ruslu^ 
out at tlie fracture, struck one of the men who was nc^ 
it, and killed liim in a moment, like a blast of lightninfl 
when his companions endeavoured to take off his clotlMI 
the flesh came off with tliem from tlie bones. 

I 

vv%w% 

Account of the •wonderful Effects of two immense jffi«nri|| 

Glaaaea, 

Mr. de TscHTRNHJLusEir constructed a burnings 
between three and four feet in diameter, and whose 
Was rendered more powerful by a second one. Thisj 
melted tiles, slates, pumice-stone, &c. in a moment, 
and all resins, were melted even under water ; the ubi 
of vegetables, wood, and other matters, were convextfl 
into glass ; indeed it either melted, calcined, or dissipatt 
into smoke, every thing applied to its focus. 

Mr. Parker, of Fleet street, made a burning glass, thn 
feet in diameter ; it was formed of flint glass, ^d whf 
in its frame, exposed a surface of 2 feet 8^ inches to d 
solar rays. It had a small glass fitted to it to cpDveil 
the rays and heighten the effect. The experiments msfl 
hy it were more powerful aad sAc^iiate than tbme poAfl 
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Fulminating Povder, 

This powder is made by rubbing' tog^ether, in a ! 
marble mortar, with a wooden pestle, three parts, 
wcij^ht, of nitre, two of mild vegetable alkali, und ( 
of flowers of sulphur, till the whole is accurately mix 
If a drachm of this powder be exposed to a gentle he 
in an iron ladle, till it melts, it wiU explode with a nc 
as loud as the report of a cannon. 

A more povcrful FulminaHng Porader, 

Tm most wonderful instance of chemical detonat 
is formed by the combination of volatile alkali ^ 
silver. Gunpowder, or fulminating g^ld, are not to 
compared with this invention, and the g^at dan] 
attending its manufacture prevents us firom gfiving 
metliodical account of its preparation to our readt 
particularly as it can be purchased, properly prepai 
of the chenusts. 

The sli^^htest agitation or fiictaon is sufficient to cai 
its explosion. When it is once obtained, it can no lon| 
be touched with safety. The falling of a few atoms 
it, from a small height, produces an explosion : a di 
of water falling on it has the same effect. No attem 
therefore, can be made to inclose it in a bottle, biii 
must be let alone in the capsule, wherein, by exaporatii 
h obtains this terrible property. To make tliis experim< 
with safety, no greater quantity than a grain of sil' 
should be used; the last process of drying should be ni: 
in a metallic vessel, and the face of the operator dcfenc 
by a mask with strong glass eyes. 



7\) make the Phosphonti Match Bottles. 

NoTHiHa more is necessary for this purpose, thu'i 
drop small pieces of dry phosphorus into a comii 
phial ; gently heat it till it melts ; and then turn 
DOttle round, that it may adhere to the sides. 'Hie pi 
should be closclv corked; and, when used, a comn 
brimstone match Is to be introduced, and rubbed aga: 
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&e sides of the phial : this inflames the match when it 
!• brought out of the bottle. Though there is no danger 
in phosphorus, till friction, or fire, is applied, yet persons 
cannot be too cautious in the use uf it, as instances have 
been known of one of these bottles catching fire in the 
pocket, and very ,much endangering the person who 
canied it ; likewise, if carelessly used, small particles 
are apt to get under the nails, or on the hand ; and if» 
by accident, tliey are held to the fire, or rubbed together, 
aflame will presently kindle. 



Tt make a Rin^ suspend by a Thready after the Thread 

has been burned. 

Soak a piece of thread in urine, or common salt and 
water. Tie it to a ring, not larger than a wedding ring. 
When you apply the flame of a candle to it, it will burn 
to aslies, but yet sustain the ring. 



««VW«i^ 



To form Figures in relief on an JRff^* 

Design on tlie shell any figure or ornament you please5 
•ith melted tallow, or any other fat oily substance ; 
tiien immerse tlie q^^ in very strong vinegar, and let it. 
i^nnain till the acid has corroded that part of the shevf 
•liich is not covered with the greasy matter : those par^ 
*31 then appeal* in relief, exactly as you have drasp« 
ftem. 



To give a ghastly Jlppcarance to Persons in a Room. 

Dissolve salt in an infusion of safiron and spirits of 
•inc. Dip some tow in this solution, and having set fire 
to it, extinguish all the other lights in the room. 



/ 



J^o change Blue to White, ^^L 

DisBOLTE copper filings in a phial of volatile akali : ■ 
^*en the phial is unstopped, the liquor will be blue \. 
Unstopped, it will be white. 
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J^agical Transmutations. 

Intuse a few shavings of logwood in common wat' 
and when the liquor is si}i!icicntly red, pour it into 
bottle. Then take three drinking* glasses, and rince o 
of them with strong vinegar ; throw into the second 
small quantity of pounded alum, which will not 1 
observed, if the g^lass has been recently waslicd, ai 
leave the third without any preparation. If the red 
quor in the bottle be poured into tlie first glass, it w 
appear of a straw colour ; if into the second, it will pa 
gradually from bleuish grey to black, if stirretl wiUi 
key, or any piece of ii*on, which has been prcviou 
dipped in strong vinegar. In the tliird glass, tlie « 
liquor will assume a violet tint. 

To make Pomatum Tvith Water and Wax. 

Wateh and wax are two substances that do not uiu 
together ; therefore, to those who witness the foUowii 
process, without knowing the cause, it will haNC tl 
appearance of marvellous. Put into a new glazed caitli 
pot, six ounces of river water and two ounces of whi 
wax, in which you must previously conceal a strong dc 
'}£ salt of tartar. If tlie whole be then exposed to 

Oniaiderable degree of heat, it will assume the consisten 

vf pomatum, and may be used as such. 



Iron ti'aTisformcil into Copper. 

D188OLTS blue vitriol in water, till the water is >* 
impregnated with it , and immerse into the solution sn 
plates of iron, or coarse iron filings. These will 
attacked and dissolved by the acid of the vitriol, while 1 
copper naturally contained in the vitiiol will be s»i 
and deposited in the place of the iron diSM^-ed. If 
piece of iron be too large for dissolving, it will be 
completely covered with particles of copper as to re8< 
hJc that metal itself. 
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Iron tvansformed into Silver, 

BissoLTE mercury in marine acid, and dip a piece of 
inm into it, or rub tlie solution over the iron, and it will 
usume a silver appearance. 

It is hardly necessarj^ to say, that these transmutations 
tfe only apparent, though to the credulous it woiild seem 
Ibitthey were actually transformed. 

www 

Chemical Uluminationa. 

Per into a middling* sized bottle, with a short wide 
lieck, three ounces of oil or spirit of vitriol, witli twelve 
ounces of common water, and throw into it, at different 
wnes, an ounce or two of u"on filinj^, A violent com- 
DJotion will then take place, and white vapours will 
■rise from the mixture. If a taper be held to the mouth 
of the bottle, these vapours will inflame, and produce 
* Tiolent explosion ; which may be repeated as long its 



the 



vapours conUnue. ^ rf. ,.,..:,,. x. 



www 



The Pfdlosopldcal Candle, 

PioviBE a bladder, into -the orifice of which is inserted 
* metal tube, some inches in length, that can be adapted 
to the neck of a bottle, containing* the same mixture as 
^ the last experiment. Having* suffered the atmospheric 
■Jrtobe expelled from the bottle, by the elastic vapour 
Produced by tlic solution, apply the orifice of the bladder 
to the moutli of the bottle, after carefully squeezing 
the common :ur out of it, (which you must not fail to 
^ or the bladder will violently explode.) The bladder 
^ thus become filled with the inflammable air, which, 
•hen forced out against tlie flame of a candle, by pressing 
the sides of the bladder, will form a beautiiid green 
^Ume. r' ' 
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To make tfie Jlppearance of a Flank ofldghtmng to} 
one enters a Room "with a Ughted Candle, 
DissoLYE camphor in spirit of wine, and depc 
ressel containing the solution in a very close room, 
the spirit of wine must be made to evaporate by 
and speedy boiling. If any one then enters the 
with a lighted candle, the lur will inflame, wfa 
combustion will be so sudden, and of so short a dv 
as to occasion no danger. 



To melt Iron in a JHoment and make it run into dn 
BniNe a bar of iron to a white heat, and then a] 

it a roll of sulphur. The iron will immediately me 

mn into drops. 

This experiment should be performed over a bj 

water, in which the drops that fall down will be que 

These drops will be found reduced into a sort of cai 



J^'ever-yieltUng Cement. 

CAicimi oyster shells, pound them, sift them t1 
a silk sieve, and g^nd them on porphyry till th" 
Induced to the finest powder. Then take the wl 
several eggs, according to the quantity of the po 
and having mixed them with the powder, form the 
into a kind of paste. With this paste join the pi< 
china or glass, and press them together for se' 
eig^t minutes. This cement will stand both he! 
water, and will never give way, even if the article s 
by accident, fall to the ground. 



%v^w» 



To remove Stains and Blemishes from Prints, 

Pastx a piece of paper to a very smooth clear tabl 
the boiling water, used in the operation, may not a 
a colour which might lessen its success. Spread o 
print you wish to clean upon the table, and spri 
wj'tb boiling water ; taking care to moisten it tbrot 
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ry carefully appljdug a" very fine sponge. After you 
repeated this process five or six times, you will 
re the stains or spots extend themselves ; but this is 
t proof that the dirt begifis to be dissolved, 
er this preparation, lay the print smoothly and 
illy into a copper or wooden vessel, larger than the 
rf the print. Then cover it with a boiHng' ley of 
1, taking care to keep it hot as long as possible, 
the whple is cooled, strain off the liquor, take out 
rint with care, spread it on stretched cord, and 
half dry, press it between leaves of white paper to 
nt wrinkles. 

t^s process, spots and stains of any kind will be 
ually removed. 

wwvw 

jm a glass toith Water that it cannot be removed ^ 
vfithout spiVing the -wholC' 

IB is a mere trick ; but may aflTord some amusement, 
iffer to bet any person that you will so fill a glass 
water that he shall not move it oif the table without 
ig the whole contents. You then fill the ^ass, and 
• a piece of paper or thin card over the top, you 
rously turn the glass upside down on the table, and 
irawing away the paper, you leave the water in the 
with its foot upwards. It will therefore be impos- 
x> remove the glass from the table without spilling 
drop. 

^gurea, one of which blows out and the other re-Ughti 

a Candle- 

KB two figures, of any shape or materials you please, 
in the mouth of one a small tube, at the end of 
I is a piece of phosphorus, and in the mouth of the 
a tube containing at the end a few grains of gun- 
er ; taking care that each be retained in the tube be 
« of paper. If the second figure be applied to the 
of a taper, it will extinguish it ; and the first will 
it agsun. ' 
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A Veaael that vnU let Water out at the bottom^ as «0M 

the M)uth ia uncorked. 

P BO VIDE a vessel of tin-plate, two op three inchei 
diameter, and five or six inches in height, having a moi 
about three inches in width ; and in the bottom sev< 
small holes, just large enough to admit a small nee( 
Plunge it in water with its mouth open, and when i 
while it remains in the water, stop it very closely. 1 
can play a trick with a person, by desiring him to uno 
it ; il he places it on his knee for that purpose, the i 
meat it is uncorked the water will run through at the I 
torn, and make him compfetely wet, 

A Po-wder which catches Fire when exposed to the JUt 

Pitt three ounces of rock alum, and one ounce of hoi 
or sugar, into a new earthen dish, glazed, and wliicl 
capable of standing a strong heat; keep the mixture o 
the fu'c, stirring it continuaSy till it becomes very diy J 
hard : tlicn remove it from the fire, and pound it 1 
coai se powder. Put tliis powder into a long necked bot 
leaving part of the vessel empty ; and having placed i 
a crucible, fill up the crucible with fire sand, and surroi 
it with buminj^' coals. When the bottle has been kept J 
red heat for about seven or eight minutes, and no m 
vapour issues frojn ii, remove it from the fire, then sto 
Willi a piece of cork ; and havini'- suffered it to cool, I 
serve the mixture in small bottles well closed. 

Ff vou unclose one of these bottles, and let fall a 1 
grains of this powder on a bit of paper, or any otlier v 
dp\' substance, it will first become blue, then brown, 
will at last bum the paper or other dry substance on wli 
it has fallen. 

Fulminating Gold. 

Put into a small long necked bottle resting on a U 

sand, one part of fine gold filings, and three parts of ai 

regia, Tnitro-muriatic acid.) When the gold is dissolv 

pour the solution into a glass, and add five or six tii 
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ty of water. Then take spirit of sal ammoniac 
rtar, and pour it drop by drop into the sohition, 
old is entirely precipitated to the bottom of the 
rcant the liquor that swims at the top, by inclin- 
iss ; and having washed it several times m warm 
'it at a moderate heat, placing it on paper oa- 
bsorbing" all the moisture, 
n of this powder, put into a spoon (it should be 
e) be exposed to the flame of a candle, it will 
ith a very loud report. 



^iece of J\Ioney in a Walnut' Shell, wUh9ut injwp* 
ing the SheU- 

ly thin coin, and put it into half a walnut* 
3c the shell on a little sand, to keep it steady, 
he shell, with a mixture made of three parts of 
3unded nitre, one part of flowers of sulphur, and 
'-dust well sifted. If you then set light to the 
ou will And, when it is melted, that the metal 
s melted in the bottom of the shell, in form of a 
[dch will become hard when the burning matter 
> consumed ; the shell will have sustained very 

A Liquor that ahinea in the Dark, 
bit of phosphorus, about the size of a pea; 
nto small parts, which you are to put into a 
fidl of very pure water, and boil it in a small 
ssel, over a very moderate fire. Have in readi- 
j narrow bottle, with a well fitted glass stopper, 
•se it, with its mouth open, into boiling water, 
it out, empty the water, and immediately pour 
Lure in a boiling state ; then put in ttie stopper, 
it with mastichf to prevent the entrance of the 

ter will sWne m the dark for several monthly 

out being touched j and if it be shaken in diy 

Lhcr, brilliant flashes will be seeiiUi Tua^N^^apo^ 

i o£ the water. 

4* 



\ 
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Luminoita liquor. 

Put a little phosj)honi8 with essence of cloves, ists 
bottle, which must be keptcK^sely stopped. Every til 
the bottle is unclosed, the liquor will appear luminoi 
Tills experiment must be performed In tlie dark. 



■\'^A'\iVft 



The changeable Rose. 
Takk a common full-blown rose, and havings thiol 
a liltle sulphur finely pounded into chaiHnj^-dish wi 
coals, expose the rose to the vapour. Ily this process tl 
rose will become whitish; but if it be afterwards lu 
sometime in water, it will resume its former colour. 

Galdim Ink. 
Take some white g'uiu urabic, reduce jt to an irnpi 
pable powder, in u brass mortar, cUssolve it in'Stroi 
])ranily, and add a little common water to render it ifio 
liquiJ. Provide sonke g-okl in a shell, wiiich nnuti 
detached, in order to reduce it to a powder. AVboiti 
is (h.ne, moisten with the g-ummy solution, and stir tl 
whole with a small hair brush, or your fing-er ; then let 
it for a nij'ht, that the i^old may be better dissolve 
Jl iht^ composition becomes dry during^ the night, clilu 
it witn more ^\\\\\ water, in wiiich a little sal^I'ron has be* 
infused; but take care that the gold solution be .sufficient 
lici'jid to flow freely in a pen. When the writing is 4 
pohshit witii a dry tootli. 



Another Way. 

Rrnrr?. gum ammoniac into powder, and dissolve H 
gum arable watei, to which a little garlic juice has be 
afldc-d. 'J'his water will not dissolve the ammoniac so »i 
fonn a transparent liquid; for^the result will be a mil 
liquor. With this liquor form yiour Jettera or omamci 
on paper or vellum, witli a pen or fine camel's-b 
bniiili ; then let tlkem dry, and afierwards breathe 
t^iejzi some time> till Uiey \>efiom<& nv^^Sktv tbea appl; 
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"ew bits of leaf. gold to the letters, which you press down 
gently with cotton wool. When the whole is dry, brush 
>ff the superfluous gold wjth a large caincrs-hair biiish, 
uidto make it more brilliant, burnish with a dog*s tooth. 

WHte Ink for -writing on Black PaJ}er, 

Hayiitg carefully washed some cirg-shclls, remove the 

internal skin, and grind them on a {)jecc of porpli} r} : 

Then put the powder into a small vcb.>c] of pure walcr, 

and when it has settled at tlie bottom, draw off the water, 

and dry the powder in tlie .sun. This powder nmst be 

preserved in a bottle ; when you want to use it, put a 

small quantity of gum ammoniac into distilled vinegar, 

and cave it to dissolve during tlie night. Next morning 

the so'ution will appear exceedingly white ; and if you 

then strain it through a piece of linen cloth, and add to it 

the powder of egg-shells, in sjufiicient quantity, you will 

obtain a very white ink. 
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To construct Pupev Balloons, 

Take several sheets of silk paper ; cut them in the 
shape of a spindle ; or, to speak more familiarly, like the 
coverings of the sections of an oi-angc ; join tliese pieces 
together, into one spherical or globular body, and boixler 
the aperture with a ribbon, leaving the ends, that you may 
suspend them from the following lamp : 

Construct a small basket of very fine wire, if the 
balloon is small, Ind suspend it from the aperture, so that 
the smoke from the flaine of a few leaves of paper, wrap- 
ped together, and dipped in oil, may heat the inside of it. 
Before you light this paper, suspend the balloon in such 
A manner, that it may, in a great measure, be exhausted 
of air, and, as soon as it has been dilated* let it go, to- 
gether with the wire basket^ which will serve as balla&t^K 
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Water'Gil<Unff upon Silver, 

Take copper-flakes, on which pour strong Tinegtft 
add alum and salt in equal .quantities ; set them oaV 
fire, and when the vinegar is boiled, till it becomes 0M< 
fourth part of its original quantity, tlu'ow into it- the metal 
you design to gild, and it will assume a copper colour. 
Continue boiling it, and it will change into a fine gold 
colour. 

A Water, -which gives Silver a Gold Colour, 

Take sulphur and nitre, of each an equal quanti^i 
grind tliem together very fine, and put them into •■ 
unglazed vessel ; cover and lute it well ; then set it over • 
slow fire for 24 hours, put what remains into a strong cxtt> 
ciblc and let it dissolve ; put it into a i)hial, and whatever 
silver you anoint with it, will have a gold coloui*. 

To make an old Gold Chain appear as neio, 

« Dissolve sal ammoniac in urine, boil the chain in it| 
and it will have a fine gold colour. 
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To give Silver tlie colour of Gold, 

Dissolve in common aqua fortis as much silver as yo*. 
please. To eight ounces of silver, take four ounces (/ 
hepatic aloes, six ounces of turmeric, and two ounces rf 
prepared tutty, tliat lias been several times quenched in 
urine. Put these to the solution of the silver ; they will 
dissolve, but rise up in the glass like a sponge ; this gift* 
must therefore be large to prevent running over. Tlicil 
draw it off, and you will have ten ounces of silver as yclr 
low as gold. 



A Water, to give any Jfetala Gold Colour, 

Take fine sulphur and pulverize it ; then boil 800^ 
stale apiing water ; pour It hot upoa the powder, and stir 
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It well toother ; boil it, and pour into an ounce of 
diigon's blood. After it is well boiled, take it off, and 
filter it through a fine cloth ; pour this water into a matrass 
(i chemical vessel,) after you have put in what you de- 
nga. to colour; close it well and boil it, and the metail 
Wbe A fine gold colour. 



Anothei" Way, 

Take hepatic aloes, and nitre, and Roman vitriol, of each 
^ul quantities ; and distil them \vith water, in an elembic, 
till all the spirits are extracted ; it will at last yield a 
yellowish water, which will tinge any sort of metal of a 
sold colour. 



«vw% 



To give Silver-Plate a Lustre, 
D188OLVI alum in a strong ley ; scum it carefidly ; then 
?>« it up with soap, and wash your silver utensils with 
itjuang- a linen raer. 
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The Fiery Fountain. 

If twenty grains of phosphorus, cut very small, and 
^ed with forty grains of powder of zinc, be put into 
^^u* drachms of water ; and two di-achms of conccnti-atcd 
^Jphuric acid, be added ihiivio, bubbles of infiaTjied 
pliosphorated hydrogen g^as will qiiicl<ly cover the wliole 
UJrfacc of tlie fluid ui succession, forming a real fountain 
wfipe. 
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To take T7fip}^ssions of CoiiiHf Jifrduls, C/e, 
Crr fish-glue, or isinjrJass, into small pieces, immcree it 
"Clearwater, and set it on a slow fire ; when fn-adu.llv 
^Ivcd, let it boil slowly, stinin,- it with a woocieii 
P?on, and taking off tlie scum. The liquor being suf- 
l^ently adhessive, take it off the firo, let it cool a little, 
•Wlthcn pour it on the medal or coin you wish to copv, 
*vjng firtt rubbed the coin over with oil. Let tlie 
"Composition Ifiy about the thickueaa oi a ct^\\\.-\{\^t^ 
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on the medal. Then set it in a moderate air, t 
too hot nor too cold, and let it cool and dry. W 
is dry, it will loosen itself ; you will find the impi 
correct, and the finest strokes expressed \dth the gp 
accuracy. 

You may g^ve a more pleasing effect to the compc 
by mixing any colour with it, red, yellow, blue, gret 
and if you add a Uttle parchment size to it, it will 
it harder and better. Tliis size is made by gently a 
ing the cuttings of clear white parchment in a j 
with a little water, till it becomes adhesive. 

* To tell a Person any number he may privately fix 

Whew the person has fixed on a number, bid him < 
it and add four to Uiat doubling; then multiply the 
by 5 ; to tlie product let him add 12, and multip 
amount by 10. From the total of all this, let him < 
320, and tell you the remainder ; from which, if y 
off the two last figures, the number that remains 
what he fixed on. For instance. 

Suppose the number chosen is 

AVhich doubled 

Add 4 to it, and it will make 
Multiply 18 by 5, ffives ... 
To which add 12, is . . • 
Multiply that by 10, makes 
From which deducting 320, the remainder is 
And by striking off the two cyphers, it be- 
comes the number thought on 

To tell any number a Person has fixed ofiy without 

him any Questions. 

Yoc tell the person to choose any number from 1 
he is to add 21 to that number, and triple the a 
Then 

1. He Is to take the half of that triple, and trip 
half. 
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3. To take the half of the last triple, and triple that 
bdf. 

3. To take the half of the last triple. 

4. To take the half of that half. 

Thus, it will be seen there are four cases where the half 
utobe taken : the three first are denoted by one of the 
osfat following* Latin words, each word being* composed 
oTthree syllables, and those that contain the letter I, refer 
to those cases where the half cannot be taken without a 
faction; therefore, in those cases, tlie person who makes 
the deduction is to add 1 to the number divided. The 
fourth case shews which of the two numbei-s annexed to 
CTory, word has been chosen ; for if the fourth half can be 
tiken without adding 1, the number chosen is in the first 
cohunn ; but if not, it is in the second column. 



The numberif they denote. 



The loorda. 

Mi-se-ris 
Ob-tin-git . 
Ni-mi-um . 
l»fo-ta-ri 
In-fer-nos . 
Or-di-nes . 
Ti-mi-di . 
Te-ne-ant . 



Pot example : 

Suppose the number chosen is . • . P 
To which is to be added 1 



8 





1 


9 


2 


10 


O 


11 


4 


12 


13 


5 


6 


14 


15 





The triple of tliat number is 
The half of which is . . 
The triple of tliat half must be 
And the half of that* 
The triple of that half 
The half of that* . . 
And the half of that half* 



10 
30 
15 
45 
23 
69 
35 
18 



\ax an dKM fiigM, I nrait be added, to take the half without a fratti.w. 
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While tlie person is performing the operation, 
remark, that at the second and third stages he is obi 
to add 1 ; and, consequently, that the word ob-4in 
in the second and third syllables of which is an t, -den 
that the number must be either 1 or 9 ; and, by obi 
ing that he cannot take the last half without addinj 
you know that it must be tlic number in the sec 
column. If he makes no addition at any one of 
four stages, the number he chose must be 15, as thf 
the only number that has not a fraction at either of 
divisions. 



The Lamp Chronometer, 

Rkfkh to Fig. 4. Jt represents a chamber-lamp, 
consisting of a cylindrical vessel made of tin, in i 
shape of a candle, and is to be filled with oil. lliis vci 
should be about three inches high and one inch diamet 
placed in a stand, B. The whole apparatus, of lamp i 
stand, can be purchased ready made, at any tin-shop 
liondon. To the stand B, is fixed the handle C, whi 
suppoi-ts the frame D, about 12 inches high, and ft 
inches wide. This frame is to be covered with oiled pap 
and divided i^to 12 equal parts by horizontal lines, att 
end of which are >vritten the numbers for the hours, fri 
1 to 12, and between the horizontal lines and diagooi 
divided into halves, quailers, &c. On tiie handK*, C, ft 
close to die glass, is fixed the style or hand, E. 

Now, as tlie distance of tiie style from the flame cf t 
lamp is only half an inch, tiien, if the distance of the Jb 
from the style be six inches, while the float that conW 
the light descends by the decrease of the oil, one i^ 
the shadow of the style on the frame will ascend id incJ|f 
being its whole length, and show, by its progrcssjl 
the regular increase of the hours, with their sevc 
divisions. 

You must be careful always to bum the same oil, w? 
must be the best ; and tiie wick must never vary in s 
if these precautions are not attended to, the dial n< 
can be accurate. ' 
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The Pfdalof the Four ElemefUt. 

% phial, six or seven inches long, and about 
arters of an inch in diftmeter. In this phijil put, 
S8 coarsely powdered ; secondly, oil of tartar per 
Q; thirdly, tincture of salt of tartar ; and lastly, 
rock oil. 

3;la8s and the various liquors being of different 
I, if you shake the phial, and then let it rest a 
nents, the three liquors will entirely separate, 
h assume its place ; thus forming no indifferent 
uice of the four elements, earth, fire, water, and 
: powdered glass (which should be of some dark 
representing the earth ; the oil of tartar, water; 
turcy air ; and the rock oil, fire. 



The Magic Bottle, 

a small bottle, the neck of which is not more 
s nzih of an inch in diameter. With a funnel, 
bottle qiute full of red wine, and place it in a 
nel, nmUar to a shew glass, whose height exceeds 
the bottle about two inches ; fill this vessel with 

The wine will shortly come out of the bottle, 
\ in the form of a small column to the surface 
"ater ; while, at the same time, the water entering 
le, will supply the place of the wine. The reason 
j^ that as water is specifically heavier than wine, 
liM the lower place,.while the othir rises to the 

Tect ecpiaHy pleaang will be produce4y if the hot- 
Bbd wi(2i water, and the vessel with wine. 



The Globular Fountain. 

I a hollow globe, of copper or lead, and of a size 
1 to the quantity of water that comes from a pipe 
ber mentioned) to which it is to be fixed, and 
nay be fiistened to any kind of pump ; provided 
> constnicted, that the water 8\\aAi^ve i^ c^^^t 
if Mcspe than through the pipe, Pverc^ «^Tsi>x\i^«t 

5 
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of small holes through the globe, that all tend i 
its centre, and annex it to the pipe that communicai 
the pump. The water that comes from the pump, 
with violence into the globe, will be forced ou 
holes, and form a very pleasing sphere of water. 

The HydrauUc Dancer, 

Procure a little figure made of cork, which y 
dress as your fancy dictates. In this figure place 
hollow cone, made of thin leaf brass. 

When the figure is placed on a jet d*eau tha 
in a perpendicular direction, it will be suspended 
top of the water, and perform a great variety of a 
motions. 

If a hollow ball, of very thin copper, of an in 
meter, be placed on a similar jet, it will rema 
pended, turning round, and spreading the wa 
about it. 



Ji Person having ptit a Ring on one of his 1 
to name the Person^ the Handy the Finger, a 
Joint on -which it is placed, 

Lkt a third person double the number of the 
in which he stands who has the ring, and add 5 1 
number ; thendnultiply that §um by 5, and to the p 
add 10. Let him next add 1 to the last number, 
ring be on the right hand, and 2 if on the lef 
multiply the whole by 10 : to the product of this h 
add the number of the finger, (counting tlie thuml 
first finger) and multiply the whole again by 10 
him then add the number of the joint, and lastly, 
whole ioin 35. 

He IS then to tell you the amount of the whole 
which you are to subtract 3535, and the remaind< 
consist of four figures ; the first of which will e 
the rank in which the person stands, the secoi 
han^, (number 1 ugnifying the right, and 2 th 
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ic third number the finger, and the fourth the joint. — 
or example : 

Suppose the person who stands the third in order has 
it the ring upon the second joint of the thumb of his left 
and; then, ^ 

The double of the rank of the third person is 6 
To which add . ' 5 

11 
Multiply the sum by 5 

55 

Towluchadd 10 

And the number of the left hand ... 2 

67 
Which being multipUed by 10 

670 
To which add the number of the thumb . . 1 

671 
And multiply again by 10 

6710 
Then add the number of the joint . . 2 

And lastly, the number . 35 

6747 
From which deducting 3535 

The remainder is 3212 

^ which, as we have said, the 3 denotes the third person, 
le 2 the left han^ the 1 the tliumb, and the last 2 
le second joint. 

The Water Sun. 

Pbotidx two portions of a VioWow s\>\\eTe, ^NvaJL *xti 
^aballow; join them together *m »uc\waLTvvwKV\^\ NJoai 
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the hollow between them be veiy narrow. Fix th 
vertically to a pipe from whence a jet proceeds. Bor 
number of small holes all round that part where thet 
pieces are joined together. The water nuhing throi 
the holes will form a very pleasing water sun, or 0tar. 

Th Magical Cascade, 

Procubk a tin vessel, shaped like fig. 5, about I 
inches high and four in diameter, with a cover C doi 
at top. To the bottom of this vessel, let the pipe 1) 
be soldered. This pipe is to be ten inches long, aad b 
an inch in diameter, open at eath end, and the upp 
end must be above the water in the vessel. To the bottc 
also fix five or six small tubes, F, about one eighth fi 
inch in diameter. By these pipes, the water in the veil 
is to run slowly out. 

Place this maclune in a tin basin, G H, with a bde 
the middle, about a quarter of an inch in diameter, f 
to the tube, D E, any sort of ornament that will keep tl 
machine firm on the basin, observing, that these sappoi 
are sufficiently long to leave about a quarter of an in 
between the end of the tube and the orifice in the ban: 
and let there be a vessel under the basin to catch the wat 
that runs out. 

As the sma^l pipes discharge more water into t! 
basin than can run out of the central orifice, the wal 
will rise in the basin above the lower end of the pipe, a] 
prevent the air from getting into the vessel, by whi 
the water will cease to flow from the small pipes. But 
the water continues to flow from the basm, the air v 
have hberty ag^n to enter the vessel by the tube, m 
the water will again flow from the small pipes, and aki 
nately stop and flow, while any Abater remains in i 
vessel. 

As you can guess when the pipes will flow, and wb 
they will stop ; you may so manage ity that they H 
appear to act by word of command. 
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The illuminated Fountain, that playtf -wlien thf Candles are 
lighted^ and stops -when they are extinguished. 

Pbotids two cylindrical vessels, A B and C D, (see 
Fig. 6.) Connect them by four tubes open at each end, 
as III, &c. so that tlie air may descend out of the lii;;hcr 
into the lower vessel. To these lubes fix candlesticks, 
and to the hollow cover, E F, of tlie lower vessel, fit a 
tube, K, reaching almost to the bottom of the vessel. At 
Glvit there be an a^jerture with a screw, whereby water 
may be poured into C D, which, when filled, must be 
closed by the screw. 

When the candles are lij^-hted, the air in the upper 
cover and contiguous pipes will be thereby rarified, and 
the jet from tlie small tube K, will begin to play : as 
the air becomes more rarified, tlie force of tlie jet will 
increase, and it will continue to play till the water in the 
lower vessel is exhausted. As tlie motion of tlie jet is 
caused by the heat of the candles, when tliey ai'c extin- 
gaished the fountain will stop. 



vww«* 



U Fountain •wJdch acts by tlie Heat of the Sun, 

[Refer to tlie Frontispiece, Fig. 7.] 

GN S is a thin hollow globe of copper, eighteen inches 

. diameter, supported by a small inverted basin, placed 

; on a stand witli four legs, A B C D, which have between 

them, at the bottom, a basin of two feet diameter. 

Through the leg C passes a concealed pipe, wliich comes 

from G, the bottom of tlie inside of the globe. This pipe 

^oes by H V, and joins the upright pipe u I, to make a 

Jet as L The short pipe u 1, wliich goes to the bottom, 

lias a valve at v, under the hoiizoutal pipe II Y, and 

ttiother valve at V, above tliat horizontol pipe, under the 

cock at K. The use of this cock is to keep the fountain 

from playing in the day, if you tliink proper. The north 

pole, N, of the globe has a screw tliat opens a hole, 

whereby water is poured into the globe. 

The machine being thus prepared, ^xvd. \\v<i ^c^-^^ 
bulfmied witli water, put it Vn ai\ o\>ew \A5Stc.vi, ^\\^w 
the teat of the sun, rarifviug t\\e uir vi.s iX. VcvsX^ >Xvs. 

5* 



54 ENDLESS AMUSEMENT. 

copper, the air will press strongly against tiie 
which coming down tlie pipe, wiU lift up the valve 
and shut the valve at k. The cock being opene< 
water will spout out at I, and continue to play i 
while, if the sun shines. 



Inflammable Phosphorus, 

Take the meal or flour of any vegetable, put ith 
iron pan over a moderate fire, and keep it stirring 
an iron spoon till it changes to a black powder; t 
part of this add four parts of raw alum. Make the i 
into a fine powder, put it agun into the iron pan 
keep stirring it till it almost catches fire, to prev< 
forming into lumps, as it is apt to do when the 
melts, m which case it must be broken again, stirred f 
and accurately mixed with the flour, till it emit no 
fumes, and the whole appears a fine dry black powd 

Put this powder in a clean dry phial with a ni 
neck, filling it to about one-third of the top. Ther 
the mouth of the phial with loose paper, so as to 1< 
air pass freely through it, and leave room for fum 
come through the heck. Place the phial in a cru* 
encompassed on all sides with sand, so that it ma; 
touch any part of the crucible, but a considerable i 
every where left between. The phial must be co^ 
up with sand, leaving only a small part bare, by \ 
you can discern whether the powder is ignited. Ii 
state, the crucible is to be surrounded with coals, ku 
slowly till it is well heated on all sides, and thei 
fire is to be raised, till the crucible and every thii 
it is red hot ; keep it in this state an hour ; after 
the fire still burning as fiercely, close up the orifi 
the phial with wax, to exclude the air. Leave it to 
and you will find in it a black dusty coal formed o 
flour and alum. 

Shake a small quantity of this out of the phial int 
cool air, and it wdl immediately take fire, but wil 
bum any thing. Keep th« bottle dry, as even the aii 
spoil it eflfiiGtuAlly. 
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The J^agical J^IuTors, 



j.» 



two holes in the wuinscot of a room, oacU a fool 
lligh and ten inches wide, and about a foot distant fi*om 
etch other. Let tliesc apertures be about the height of a 
man's head, and in each of them place a transparent glass 
in a frame, like a common mirror. 

Behind the partition, and directly facing each aperturo, 
pkce two mirrors, inclosed in the wainscot, in an angle oi' 
farty^ve degrees.* These min-ors are each to be eigiitec]i 
inches square: and all the space between them must be 
CDclosed with pasteboard painted black, and well closed, 
thit DO light can enter; let there be also two curtains to 
carer tliem, which you may draw aside at ]jleasure. 

When a person looks into one of these fictitious mirrors, 
iutead of seeing his own face, he will see the object that 
■ in front of the other ; thus if two persons stand at the 
■une time before tliese mirrorj, instead of each seeing 
bimscli^ they will reciprocally sec each other. 

Tliere should be a sconce with a liglited candle, placed on 
Wch aide of tlie two glasses in the wainscot, to enlighten 
thefibcesof the persons who look in them, or tlie experi- 
ment will not have so remarkable an eOect. 



To came a brilliant Exphaion under Water, 

DioF a piece of phosphonis, the size of a pea, into 
t tumbler of hot water; and, from a bladder furnislied 
^Hh a stop cock, force a stream of oxygen directly upon 
it This will aflbrd a most brilliant combustion under 
ntcr. 

Fulminating Mercury, 

BisflOLTX 100 grains of mercury by heat, in an ounce 
Md a half nitnc acid. This solution being poured 
cold upon two measured ounces of alcohol, previously 

• Thit i% hOf^wty between a Une drawn tHrrvcndkulttV! xs^ ^* ^w>\vA 
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introduced into any convenient g'lass vessel, a m 
heat is to be applied, till efFervescence is excited. . 
fume then bcg-ins to appear on the surface of the 
and die powder will be gradually precipitated w 
action ceases. The precipitate is to be imm< 
collected on a filtre, well washed with distilled wa 
cautiously dried in a heal not exceeding that of" i 
bath. Washing the powder ininiculately is n 
because it is liable to the re-action of the nitric aci< 
while any of the acid adheres to it,' it is very subjec 
action of light. From 100 grains of mercury, abou 
the powder arc obtained. 

This powder, when struck on an anvil with a h 
explodes with a sharp stunning noise, and with su< 
as to indent both hammer and anvil. Tliree or fou 
ai*e sufficient for one experiment. 

The Iron Tree, 

DiHsoLTE iron filings in aqua fortis, moderate 
centratcd, till the acid is saturated ; then ad< 
gradually, a solution of lixed alkali (commonly calh 
tarL'j per deliquum.) A strong eff cnesccnce wil 
and tlie iron, instead of falling to the bottom of the 
will afterwards ri?e so as to cover the sides, foj 
multitude of ramifications heaped one upon th< 
which will sometimes pass over the edge of the vcs 
extend themselves on the outside, with all tlie app< 
of a plant. 

To make any JVumber divisible by JVUne, by addin 

^re to it, 

Ip (for example) the number named be 72,857, ; 
the person who names it to place the number 7 b* 
any two fig^es of that sum, and it will be divisible 
for if any number be multiplied by 9, the sum 
figures of the product will be either 9, or a numb 
nhle by 9. 
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Arithmetical JUa^cid Sqtiara, 

Av atittmieticid nugical square consjats of numbers so 
i hp oi ed in parallel and eqiiid lines, that the sum of each, 
tiken tay Wfty of the square, amounts to the aanie. 



Jl M'taunU Square. 



A .Vaffical Square. 
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Anj five of tliese sums taken in a right line make 65. 
Ini will observe that five numbers in the diagonals A tu 
D, and B M C, of the maf^cil square answer to the ranks 
EtoF, and G to H, in the nattu^ square, and that 13 is 
Ihc ceotnl number of both squares. 

To form a magical square, nrat transpose the two ranks 
lb the nmtural square to the dia^nals of the maj^cal 
•fure i then place the number 1 under the central num- 
Mtl3, andtlic number 2 In the next diagonal downward. 
Ute number 3 should bepkecd in the same diagonal line t 
hit ai there is no room m the square, you are to place it 
bihatpart it would occupy if another square were placed 
■Bdet this. For the same reason, the number 4, by ful- 
Ining the diagonal direction, falling out of the square, it 
k to be put into the put it would hold in :Lnother square, 
pkced by the aide of tliia. You then proceed to numbers 
land 6, still descending) but la tlie place 6 should hold 
i dready filled, you then ^ back to the diagonal, :tnd 
Muequently place die 6 in the second case under the S, 
•0 that there aiay reniainan empty space between the two 
Knbcn. Thesameriileistobuobsen'cd, whenever you 
fad a space already lllled. 
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You proceed in this manner to fill up the empty 
the angle where the 15 is placed ; and as there is no 8 
for the 16 in the same diagonal, descending", you : 
place it in the part it Ayould hold in another square^ 
continue the same plan till all the spaces are filled. 
method will serve equally for all sorts of arithmetical 
gressions composed of odd numhers ; even numbers b 
too complicated to afford any amusement. 



www 



TofindtJie difference between two nvmbers, the greaim 

■which is unknown. 

Take as many nines as there are figures in tlie smal 
number, and subtract the sum from tlie number of Hi 
Let another person add tliat diftert.ice to tlie lai^ 
number, and taking away that first figure of the aroo 
add it to the iast figure, and that sum will be the di 
ence of the two numbei's. 

For example, Robert, who is 22, tells George yri 
older, that he can discover the diflTerence of their a( 
he therefore privately deducts 22 from 99, and the 
ference, which is 77, he tells George to add to his i 
and to take away the first figure from the amount, and 
it to that last figure, and the last sum will be the differe 
of their ages. Thus the difference between 

Robert's age and 99, is 77 

To which George adding his age - - 35 

The sum - - - 112 



Then by taking away the first figure, 1, 
and adding it to the last figure 2, 
the sum is------- 

Which added to Robert's age - - - 22 

Gives George's age, which is - - - 35 
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The Boundless Prospect. 
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Taxi a square box, about six inches long" and twelve 
igfa, or oi any oilier proi)ortionatc dimensions. Cover 
le inside with four flat pieces of looking* g-lass placed 
ezpendicular to the bottom of tJie box. i'lace at the 
ottom any objects you please, as a piece of fortification. 
castle, tents, soldiers, &c. On the top place a li*ame/»t' 
lass shaped like the bottom of a pyramid ; thus : 




nd so formed as to fit on the box like a cover. The four 
des of this cover are to be composed of ffround g-Iass or 
Dvered inside with gauze, so that the ligJit may enter, 
nd yet the inside be invisible, except at the top*, which 
But be covered witli transparent glass ; when you look 
krough this glass, the inside will present a pleasing 
VMpect of a boundless extent ; and if managed with care, 
m affoid a deal of amusement. 
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r« ietjire to a combustible Body by Refection, 

PiAC* two concave mirrors at about twelve feet dis- 
ince from each other, and let the axis of each be in the 
ime line. In the focus of one of tliem place a live coal, 
id in tlis focus of the other some gunpowder. Witii a 
ur of strong bellows keep blowing the coal, and notwith- 
Hiding the distance between them, the powder will 
■esently take fire. 

The mirror may be cither made of glass, metal oi- 
oteboupd gilt. 
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Tq find the Mtmber 9f Chan^t thai may he-vt 

TvelveBeUt. 

MuLTiPLT the numbers from 1 to 12 continuat 
each other, as follow ; and the last product will gi 
number required. 

1 

S 

2 
3 

6 
4 

24 
5 

120 
6 

720 
7 

5,040 
8 



40,320 
9 

362,880 
10 

3,628,800 
11 

39,916,800 
12 

479,001,600 
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!!*« Jind hmo many Square Yards it •would requii^ to rente 
all the Chang'es oft/ie Twenty-four Letters of the Alpha- 
betf rvritten so small that each Letter should not occupy 
than the hundredth part of a square Inch. 



By adopting the plan of the preceding article the 
changes of the twenty-four letters will be found to be 

62,044,840,173,323,943,936,000 
Now the inches in a square yard being 1,296, that number 
multiplied by 100 gives 129,600, which is the number of 
letters each square yard will conUdn, therefoi'e if we divide 
the aboTe row of figures, (the number of changes) by 
I3996OO, the quotient, which is 478,741,050,720,092,160, 
will be the number of yards required, to contain the above 
mentioned number of changes. But as all the 24 letters 
■re contained in ever}' permutation, it will require a space 
34 tin#i as large, viz, 

11,849,785,217,282,211,840. 
Now as the surface of the whole globe only contains 
617,197,435,008,000 squai*e yaixis, it would require a sur- 
18,620 times as large as the earth to contain tliem. 
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The Enclianted Bottle, 

IPtLi, a glass bottle with water to the be^nning of the 
leave the neck empty, and cork it. Suspend this 
bottle opposite a concave mirror, and beyond its focus, 
that it may appear reversed. Place yourself still further 
distant from the bottle ; and instead <rf'the water appear- 
hur as it really is, at the bottom of the bottle, the bottom 
wul be empty, and the water seen at the top. 

If the bottle be suspended with the neck downwards, it 

will be reflected in its natural position, and the water at 

the bottom, although, in reality, it is inverted, and fills 

. the neck, leaving the bottom vacant. While the bottle is 

m this position, uncork it, and let the water run gradually 

out ; it will appear, tliat while the real bottle is empt}i ng, 

^ the reflected one is filling. Core must he takes that the 

^ bottle is not more than half or three parts full, and tliat w 

6 
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other liquid is used but water, as in either of these 
the illusion ceases. 

The Solar J^Iajic Lantern, 

Make a box, a foot high, eighteen inches wid< 
about three inches deep. Two of the opposite si 
this box must be quite open, and in each of the 
sides let tlitrc be a groove wide enough to admit 
paper or pasteboard. You fasten the box against \ 
dow, on which tlie sun's rays fall direct. The i 
the window should be closed up tliat no light may 

Next provide several 9l«;ets of stiff paper, black* 
one side. On these papers cut out such figures at 
, fancy may dictate ; place them alternately in the gf 
of the box, with their blacked sides towards you 
look at them through a large and clear glass prism 
if the light be strong, they will appear painted wit 
most lively colours. If you cut on one of these p 
the form of a rainbow, about three-quarters of an 
wide, you will have a very good representation c 
natural one. 

For greater convenieifce, the prism may be placec 
stand on the table, made to turn round on an axis. 
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The Artificial Rainbo-w, 

Opposite a window into which the sun shines di 
Suspend a glass globe^ filled with clean water, by met 
a string that nms over a pulley, so that the sun's rays 
fall on it. Then drawing the globe gradually up, you 
obsen'e, when it comes to a certain height, and by ph 
yourself in a proper situation, a purple colour in the g 
and by drawing it up g^dually higher, the other prisi 
colours, blue, green, yellow, and red, will success 
appear ; after Which, the colours will disappear, til 
globe is raised to about fiffy degfrees, when they will s 
appear, but in an inverted order, the red appealing 

smd the blue or violet last *, on ^niaing the globe a . 

' ' ^hej will totally vanisYi. 
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The ^oUpilea, 

Tan aeolipiles is a small hollow globe of brass, or other 
metal, in which a slender neck or pipe is inserted. This 
ball, when made red hot, is cast into a vessel of water, 
▼hich will rush into its cavity, then almost void of air. 
The ball being then set on ^le fire, tlie water, by tlie 
nicfaction of the internal air, will be forced out in steam 
bjrBtfl^ with great violence, and with a strange noise. 

If to the necks of two or more of these balls, there be 
fitted those calls tliat are used by fowlers and hunters, 
tnd the balls placed on ihe fire, the steam nisi ling from 
them will make sitcli a hondble noise, that it will astonish 
any person who is ignorant of the contiivancc. 

The Talking Busts. 

PiocvBE two busts of Plaster of Paris, place them on 
pedestals, on the opposite sides of a roo n. Let a thin 
hibe, of an inch diameter, pass from the ear of one head 
flttoug^i the pedestal, "under tlie floor, and go up to Uie 
mouth of the other ; taking care that the end of the tube 
tbttis next the car of the one head, should be considera- 
bly larger tlian that end which coines to tlie mouth of 
Ihe other. 

Now when a person speaks q\iite low into the ear of one 
IJU8t,lhe sound is reverbenited through the length of the 
bbcand will be distinctly heard by any one j>lacing liis 
!M to the mouth of tlie otlier. It is not necesriarv that 
^ tube should come to tlie lips of the bust. U" there be 
•WO tubes, one going to the ear, and tlie other to tlie 
nouth of each head, two persons may converse tOj^cthcr, 
Vf whispers, without tlie kiiowledge of any person who 
nay. stand in the middle of the room. 
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The inanimate Oracle. 



Pl4ci a bust on a pedestal in the comer of a room, 
od let there be two tubes, as in tVve v^<icc<^Yv5^ vwAaOvx:^ 
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one to go from the mouth, and the other fitun th< 
through the pedestal and the floor to an under apartD 
there may be also wires, that go from the under 
and the eyes of the bust, by which they may be < 
moved. 

A person being placed in the room undemeath« 
applying his ear to one of the tubes at a signal ^ven, 
hear any question asked, and can immediately repl; 
applying his mouth to the tube wliich communicatei 
low, at the same time moving the eyes by the wii 
accompiany his speech. 



The Solar Concei^to. 

Ix a large case, similar to what is used for dials, 
•pring clocks, the front of which, or at least the L 
part, must be of glass, covered on the inside with gi 
place a barrel organ, which when wound up is preve 
n*om playing by a catch that takes a toothed whe 
the end of the barrel. To one end of this catch 
a wire, at the end of which is a flat cncle of cork, d 
same dimensions with the inside of a glass tnbe^ in v 
it is to rise and fall. This tube must communicate v 
reservoir that goes across the front part of the botta 
the case, which is to be flUed with spirits, such as is 
in thermometers. 

This case being placed in the sun» the spirits wi 
rarefied by the heat, and risiog in the tube, will IH 
the catch or trigger, and set the org^n in play ; wliicli 
continue as long as it is kept in the sun ; for the s] 
cannot run out of the tube, that part of the catch to ^ 
the circle is fixed being prevented from rising beyo 
certain point, ' by a check placed over it. Care mua 
taken to remove the machine out of tlie sun before 
organ runs down, that its stopping may be cvid< 
effected by the cold. 

In winter it will perform when placed before the fii 
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CURIOUS EXPERIMENTS WITH THE MAGIC 

LANTERN. 

Th» construction of tliis amusing' optical machine is 
Dwell known, that to describe it would be sujierfiuous; 
forticularly as it can be now purchased at a very reasona- 
le expense, at any of tlie opticians' ; but as many per- 
ons who have a taste for drawin}^ miglit not be pleased 
pith many tlesigns to be had at the shops, or mig'lit wish 
JO indulge their fancy in avaiiety of objects, which to pur- 
rhaiie would become expensive , we here present our rea- 
lersyintlie first place, with the metiiodof drawing- tlieni, 
•rhich will be succeeded by a plain description of some 
'eiy diverting^ experiments. 

V%/«iVW 

Of Painting the Glasses, 

^ You first draw on a paper, the size of the glass, the sub- 
ject you mean to paint; fasten this at each end of 
Ihe glASS with paste, or any other cement, to prevent it 
from dipping. Then witli some very black paint mixed 
■ith varnish, draw with a fine camel's hair pencil, very 
ligbtly, the outlines sketched on the paper, which, of 
DCHine, are reflected through the glass. Some pei-sons 
fffinn that these outUnes can be more readily traced witli 
i^Mn writing ink, and a common pen with, a fine nib ; but 
tuu, even if it succeeds in making a delicate black out- 
line, is likely to be effaced by damp or wet. 

It would add to the natural resemblance, if the outlines 
■ere drawn witli a strong tint of each of the natural 
oolounof the object : but in tliis respect you may please 
FWirown fancy. When the outlines are dty, colour and 
rittdc your figiu'es ; but observe, to temper your colours 
■^ strong white vanush. A pleasing effect will be 
produced, if you leave strong lights in some part of the 
fcipCTy, &c. without any coloiu*s. The best colours for 
™« purpose are transparent ones ; opaque or mineral 
colours will not do. The following are in most repute. 

6* 
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For Pink and crimson . . Lake or carmine. 

Blue • . . . Prussian blue. 

Green Oalcincd veitlijyris, or 

distilled ditto 
Yellow Gumboge. 



To represent a Storm at Sea. 

Pro Vint two strips of glass, whose fi'ames arc tl 
enough to admit both strips freely into the grove of t 
lantern. On one of these glasses paint the appearance 
sea fi-om a smo(ith calm to a violent storm, (sec "Fig, > 
Let these representations run gnidually into each oth 
as in the figure ; and you will of course obsen'c that t 
more natural and picturesque the painting is, tlic mc 
natural and pleasing will be the reflection. 

On tlie other glass, (Fig. 9,) paint various vessels on t 
ocean ol)serving to let that end where the storm is, app( 
in a state of violent commotion, and tlie vessels asif n 
ed on the waves in an unsettled position, with hes 
clouds about them. 

You then i)as8 the glasses slowly through the groo 
and when you come to that part where- the storm 
supposed tu begin, move them gently up and doi 
which will give the appearance of the sea and vessi 
being agitated ; increase the motion til] they come to t 
height of tlie storm. You will tlius have a very natu 
representation of the sea and tihipsin acalmaiid ston 
and as you gradually draw the glasses back, the temp 
will subside, the sky appear clear, and the vessels gli 
gently over the waves. 

By the means of two op three glasses, you may a 
re])rcsent a battle on land, or a naval cngagcmcnt« wit! 
variety of otlier pleasing experiments. 



^W%MI«l 



To produce ttie appearance af a Spectre on a PedeBtalin 

Middle of a Table, 

KvcLosB a small magic laiitem in a boz^ (see Fig, ] 
litrg^e enough to contain a small swinfs ditinnis-^^atB^whJ 
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ct the light thrown on it by the lantern in such a 
t it will pass out at the aperture made in the top 
>x, which aperture should be oval, and of a size 
.o the cone of light to pass through it. There 
i a flap with hinges to cover the opening, that 
; of the box may not be seen, 
must be holes in that part of the box which is 
lantern, to let the smoke out ; and over this 
placed a chaifing-dish of an oblong figure* 
ugh to hold several lighted coals. This chaffing* 
he better carrying on the deception, may be in- 
a painted tin box, about a foot high, with a hole 
d should stand on four feet, to let the smoke from 
n escape. 

nust also be a glass planned to rise up and down 

ve a bf and so managed by a cord and pulley* 

at it may be raised up and let down by the coni 

rough the outside of the box. On this glass* 

re| (or any other figure you please,) must be 

n a contracted or squat form, as the figure will 

;Tcater length than it is drawn. 

rou have Ughted the lam^ in the lantern, and 

i mirror in a proper direction, put the box on 

nd setting the chaffing-dish in it, throw some 

I powder on the coals. You then open the 

and let down the glass in the groove slowly* 

you perceive the smoke ciminish, draw up the 

the fi^re may disappear and shut the trap 

tiibition will afford a deal of wonder; but ob<« 
; all the lights in the room must be extinguish- 
he box should be placed on a hig^ table, that 
ire may not be seen* through wmdi the light 

• 

tee many other pleasing experiments which 
lade with tlie ma^c lantern, but the limits of 
will not permit us to specify them, without ex- 
any other equally interesting subjects of a di& 
ire. 
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The Artificial Landscape. 

Phocuri a box (see Fig". 11.) of about afoot long, eigfc 
inches wide, and six inches hig'h ; or any other dimensioB 
you please ; so tlicy do not greatly vary from these pro 
portions. At c.ich of its opposite ends, on the inside d 
this box, place a ])iecc of looking-glass that shall ezactlj 
fit; but at that end ^\licrc the sight-pole A is, senpc 
the quicksilver oil' the gla«s, through which tlie eye CM 
view the objects. 

Cover tlie nox with gauz?, over wliich place a piece cf 
transparent glass, which is to be well fastened in. Let 
theiv be two grooves at each of the places C D£ F,tB 
receive two pointed scenes us follow : On two piecff 
of pasteboard, let tliere be skilful ly painted, on both Bide% 
any subject you think proper, as woods, bowers, gw* 
dens, houscH, &c. and on Ivo other boards, the ane 
subjects on one side only, an<l c\it out all the white puti: 
observe also, that tht:re ought to be in one of tiiea 
some object relative to tlie subject placed at A, thattte 
mirror placed at B may not reflect the whole on die opp*" 
site side. 

The boaixls painted on both sides are to slide in tiie 
grooves C D E F, and those painted on one side are to be 
placed against tlie )]>])osite mirrors A and B ; then coiei 
the box with its transparent top. This be ^ should bc 
placed in u strong light, :o have a good efli'ect. 

When it is viewed thix>ugh the sight-hole, it will preienl 
an unlimited prospect o? rural sceneiy, gradually loBVl 
itself in obscurity ; an'.l be found well worth the pun 
bestowed on its construction. 

To drrnv, eanily and correctly^ a LandscapCy or any site 
object^ -iiithtiut ocisi^ obliged to obaeiTe the rulet of pa 
9pectivey and loitkout the aid of tJie Camera Obacura, 

pRocuEK a box of pasteboard, A B C D, (Fig. 12.) C 
:iboiit a foot and a half long, and made in the shape of 
truncated pyramid^ whose base B "D Y 0» \a ^v^goxVadai 
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wide and six inches hig-h. Fix to the other end of it a 
tube of four or five inclies long", and wMch you can drav 
out trom tlie box more or less. Line the inside oi' the 
box with black paper, and place it upon a leg or stand of 
wood, H, and on which it may be elevated or depressed 
pby the hing^, I. 

Take a small frame of wood, and divide it at every inch 
by lines of black silk drawn across it, forming forty-eight 
equal parts ; divide these into still smaller equal parts, 
by lines of finer silk* : fix tliis fi*ame at the end of B D, 
as the base of the pyramid. 

Provide a drawing paper, divided into the same number 
of parts as in the fmme, by lines lightly drawn in pencil. 
It is not mateiial of what size these divisions are ; that will 
€lepend>Rtfrely on the size you propose to draw the ob- 
jec tsjby t liis instrument. 

PScetHis instrument opposite a landscape, or any other 
object that you want to di'aw, and fix the leg firmly on, or 
In the g^round, that it may not sliake : then turning it to 
the mde you choose, raise or incline it, and put the tube 
further in or out, till you have g^ned an advd^itageous 
▼iew of the object you intend to draw. 

Place your eye, E, by the instrument, which you have 
Adjusted to the height of your eye, and looking through 
the tube, carefully observe all that is contained in each 
division of the frame, and transpose it to the corresponding 
divifflon in yoiur paper : and if you have the least know- 
ledge in painting, or even drawing, you will make a very 
pleasing picture, and one in which all the objects will ap- 
pear in the most exact proportion. 

By the same method you may draw all sorts of objects, 
as arclutecture, views, &c. and even human figures, if 
they remain sometime in the same attitude, and are at a 
proper distance from the instrument. 



** The dtiferent thickness of the rilk tenra to distin^niib more nafily tbe 
eorresponding dmsion^ 
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Illuminated Pi*o»pecta. 

PsoviDB yourself with some of those prints that 
commonly used in optical machines, priutc<l on vciy 
white paper; taking care to make choice of such as I 
the greatest eflect from tlie manner in which the obj 
are placed in perspective. Paste one of these on 
borders of a fi-amc, and paint it carefully witli the o 
lively colours, maJcing use of none tliat arc terrei 
Observe, to retouch tiiose parts several times where 
eng^ving" is strongest,* then cut oft* the upper put 
sky, andnx tliat on another frame. 

The prints being thus prepared, place tliem in ab 
ABCD, (Fig. 13 and 14,) tlie opening to which, EFC 
should be a little less tlian tlie print. Cover this open 
with a glass, and paint all the space between that and < 
prints, which should be about two or three inches, bift 
The frame that contains the sky should be about anil 
behind the other. In the back part of this box, whici 
behind the prints, and which may be about four ind 
deep, place foiu* or five small candlesticks to hold « 
lights, and cover that part entirely with tin, that it may 
the more luminous. 

When the print is placed between the wax lights • 
the opening in the front of tlie box, and there is no oti 
liglit in the room, the eflect will be highly pleasin 
especially if the lights are at a sufficient distance (« 
each other, and not too strong, that they may not ocean 
any blots in the print. Those prints that represent t 
rising or setting of the sun will have a very picturesq 
appearance. Such as represent conflagrations Imvc al 
a striking ofTect. 

There should be two grooves for the print next t 
ghiss, that you may insert a second subject before y 
draw away the first : and tliat tlie lights in tlic back oft 
box may not be discovered. 

You must not, thinking to make tlie print more tnu 



* Whm yoQ cokwr a print, place it bcfarc )-ou, aninst a piece of |||l 
in a poritkm uiirly erect, that it ta»j be euficlitcocd 1^ the uui. Yun ■ 

Mlm finv*>plin«k ■«!«.■ ni* iki* tmnf. 



alio eovtr both tides of ihe prinu 
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nt, cover it with vaniish ; for that will prevent the 
ation of the colours from being visible. The frame 
Id enter the side of the box by a groove, that a varie- 
subjects may be introduced. 



EXPERIMENTS IN MAGNETISM. 

wv%/w 

The Magnetic Wand. 

isv a hole, three-tenths of an inch diameter, through 
and stick, of wood ; or get a hollow cane about eight 
;8 long, and half an inch thick. Provide a small 

rod, and let it be very strongly impregnated with 
od magnet ; this rod is to be put in the hole you 

bored through tlic wand, and closed at each end by 
small ends of ivory that screw on, different in their 
es, that you may better distinguish the poles of the 
letic bar. 

hen you present the north pole of this wand to the 
I* pole of a magnetic needle, suspended on a pivot, 
\ a light body swimming on the surface of the water 
hicb you have placed a magnetic bar,) that body will 
Mch the wand, and present that end which contsuns 
oulii end of the bar ; but if you present the north op 
I -end of the wand, to the north or south end of the 
le, it will recede from it. 



W«>W«l 



The Mysterious Watch, 

V desire any person to lend you his watch, and ask 
fit will go when laid on the table. He will, no doubt, 
will ; in which case, you place it over the end of the 
et, and it will presently stop. You then mark the 
Be spot where you placed tiie watch, and moviijg 



• the moie clearly explaining this, it is to be obsorred, that the two 
m maenrt are called its poles. When ptaced on a pivot, in just equi- 
, iliatend which tarui to th* nortb ii called the norUi pole, and ilic 
rf the aontb pole. 
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the point of the magnet, you ^vc the watch to anc 
person, and desire him to make tlic experiment 
which he not succeeding", you give it to a tliird (at 
same tiime replacing* the magnet) and he will immei^ 
perform it. 

This experiment cannot be effected, unless you i 
very strongly impregnated magnetic bar, (wliich ma 
purchased at tlie opticians') and the balance of the w 
must be of steel, which may be easily asccrtainec 
previously opening it, and looking at tlie works. 



The J^Iagnetic Dial. 

PnoGinix a circle of wood or ivory, of about 5 or 6 i 
0g diameter, which must turn quite free on a stand n 
circalar bonier ; on tlie ivory or wood circle fix a p 
board, on which you place in proper divisions, the h 
as on a dial. There must be a small groove in the c 
lar frame to receive the pasteboard circle, and obs 
that the dial must be made to turn so free, that it nu 
round without moving the circular border in which 
placed. 

Between the pasteboard circle and the bottom oi 
frame, place a small artificial magnet, that has a hole 
middle. On the outside of the frame, place a small 
which serves to shew when the magnetic needle is to 
This needle must turn quite free on its pivot, and it 
ndes should be in exact equilibrio. 

Then provide a small bag, with five or six divisions 
a lady's work bag, but smaller. In one of these divi 
put small square pieces of pasteboard, on which are 
ten the numbers from 1 to 12. In each of the othi 
visions put twelve or more similar pieces, observin| 
all the pieces in each division must be mai'kcd wit 
same number. The needle being placed upon its pivol 
turned quickly about, it will necessarily stop at that 
where die north end of the magnetic bar is placed 
which you previously know, by the situation of the 
pin in the circular border. 

You then present to any person tliat division o 
h§g wMch contains the aevctai pieces, on whi 
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the number oppoaite to the north end of the 

d tell him to draw any one he pleases. Then 

the needle on the pivot, you turn it quickly 

and it must necessanly stop at that pardcubJ^ 



v»%^^» 



7%e Mimetic Cards, 

r a pasteboard circle ; you then provide yourself 

needles, similar to those used m the foregoing 
lent, (which you must distinguish b^ some private 
rith their opposite points touched with the magnet, 
''ou place that needle, whose pointed end is touch- 
bhe pivot described in the centre of the circle, it 
p-on one of the four pips, against which you have 
the pin in the frame ; then take that needle off, 
sing the other, it will stop at the opposite point, 
ig matters thus arranged, desire a person to draw 
rom a piquet pack, offering that card against which 
e placed the pin of the di^ which you may casilv 
haWng a card a little longer than the rest. If he 
not ^uw it the first time, as he probably may not* 
;8t make some excuse for shuming them again» 
letting the cards fall, as if by accident, or some 
anoeuvre, till he fixes on the card. You then tell 
:eep it close, and not let it be seen. Then* give 

1 of the two needles, and desire him to place it on 
3t, and turn it round, when it will stop at the co« 
the card he chose : then taking that needle ofi^ 
hanging it unperceived for the other, give it to 
1 person, telUng him to do the same, and it will 

the name of the identical card the first person 

The Magnetic Orrery* 

rnvcT a round box, (Fig. 15.) about eight inches 
r, and half an inch deep. On the bottom fix a . 
pasteboard drawn like the figure. You. «s^ ^sSlj^ 
have another pasteboard, drawu «xajcXi^ l^tessiH 

7 
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which must turn fipeely in the box, by means of tti 
placed on a pivot, one end of which is to be fixed ii 
centre of the circle. 

On each of the seven smaller circles on the pastel 
which you have fi-xed at the bottom of the box, pli 
magnetic bar, two inches long, in the same direction 
the diameters of those circles, and their poles, in 
situations expressed in the figure. 

There must be an index like the hour-hand of a 
fixed on the axis of the central circle, by whicb 
pasteboard circle in the box may be turned about; 
a needle (forming in the fig^ure the other hand) that 
turn freely on the axis, without moving the cir 
pasteboard. 

In each of the places where the word question is, w 
different question ; and in each of the seven circles n 
the planetar)' signs are, write two answers to each < 
tion ; observing, that there must only be seven wop 
each answer ; for instance. 

In division No. 1. of the circle G, which stands opf 
question No. 1, write the first word of the first an 
In the division No. 2, of the next circle, write the se 
word ; and so on to the last, which will be in the sei 
division of the seventh circle. 

In the eighth ^vision of the first circle, write the 
woi'd of the second answer ; in the ninth, the second 
of the same answer ; and so on to the fourteenth dr 
of the seventh circle, which must contain the last wf 
that answer. 

The same must be done for all the seven quea 
and to each of these must be assigned two answen 
words of which are to be dispersed through the 
circles. 

At the centre of each of these circles place a 
and have two sets of magnetic needles like the hand 
watch, the pointed end of one set being north, an 
other south. 

Now the index of the central circle being direct 
any one of the questions, if you place one of th 
ma&Tietic needles on each of the seven lesser circles 
wiu fix themselves according to the directions o 
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nn on the correspon^ng circles at the bottom of the 
MO, and consequently point to the seven words that 
sompose the answer. If you place one of the other 
aeeues on each circle, it will point to the words that 
ire diametrically opposite to those of tlie first answer, 
the north pole being m the place of the south pole of the 
other. 

You therefore present this orrery to any person, and 
desire him to choose one of the questions there written. 
Touthen set the index of the central circle to that ques* 
tiim and putting one of the needled on each of the seven 
cndea^ you turn it about, and when they all settle, the 
■even words they point to compose the answer. 

The moveable needle, whose point in the figure stands 
Ik September, is to place against the names of the monuis; 
fend^when the party has fixed upon a question, you 
place that neecue against the month in which he was 
Don, which will make tlie ceremony appear a sort of 
BaC^ divination. The planetary signs are merely intended 
to lid this deception, and give it the appearance of 
■itrology. 

The Magic Verse, 
TwE eight words which compose tlus latin verse, 

•* Tot eunt tibi dotes guot c<eU tidera virgo*** 

ikomg privately placed in any one of the difierent combin- 
itions, of which they are susceptible, and which are 
4IVM in number, to tell the order in which they are 
pkced. 
Provide a box that shuts with hinges, and is eight inches 

S; three wide, and half an inch deep, (Fig. 16.) Have 
t pieces of wood, about one-third of an inch, thick, 
tvo inches long, and one and a half wide, which will 
therefore, when placed close together, exactly fill the box. 
fn each oif these pieces or tablets place a magnetic bar, 
ritfa their poles as is expressed in Fig. 17. The bars being 
smxed over, write on each of the tablets, in the order 

**Tb7chanp%0 Vii|iiii areas numeraiBM ^Sm Mn«C 
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they then stand, one of the words of the foregc 
verse. 

On a veiy thm board of the same dimension 
box, draw the eight circles, (Fig. 17.) A B C B 
whose centres should be exactly over those of 
tablets in the box, when the board is placed 
Divide each of those circles into eight parts, 
fig^e, and in each of those divisions write 01 
words of the Latin verse, and in the precise 
pressed in the plate, so that when the board 
over the box, the eight touched needles plac* 
centre of the circles may be regulated by the pc 
bars in the box, and consequently the word that t 
points to in the circle be the same with that inf 
the tablet. Cover the board with a glass to pr 
needles from rising ofF their pivots, as is done i 
compass. 

Over the board place four plates of glass, 
(Fig. 16.) which will g^ve the machine tiie fi| 
truncated pyramid, of eight inches high. Gov 
a glass, or rather a board, in wluch are placed 1 
O, of eifht inches focus, and distant from each 0I 
half an mch. Line the four plates of |^lass thai 
the sides with very thin paper, that will admit 
and at the same^time prevent the company frc 
the circles on the boara. 

These preparations being made, you give t 
any one, and teU him to place the tablets on \ 
words are wrote privately, in what position 
proper, then to close the box, and if he please, 
up in paper, seal it, and g^ve it to you. The 
the board with the p3rramid upon it, you im 
tell him the order in which the tablets are p 
reading the words to wliich the needles on t 
point. 
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BRESTIN6 EXPERmENTS WITH THE 
AIR PUMP. 

laH not occupy the time of our readers by de- 
the form and nature of the air pump ; since those 
whose circumstances will enable them to have it, 
vhase it properly made at an optician's, at less 
!, and with far less trouble, than they can construct) 
i it to be constructed, themselves. 



Bottles broken by Air, 

I a square bottle of thin glass, and of any rice, 
t to the hole in the air pump, and exhaust we air. 
ttle will sustain the weight of the external air as 
it is able, but at length it will suddenly burst into 
tall particles, and witn a loud explosion, 
pposite effect will be produced, if the mouth of a 
>e aealed so close that no air can escape ; then place 
e receiver, and exhaust the air from its sunace. 
r which is confined witliin the bottle, when the 
i air is drawn off, will act so powerfully as to break 
tie into pieces. 

Glan broken by Air, 

a square of glass on the top of an open receiver 
luuist the lur. The weight of the external air will 
a the glass, aad smash it to atoms. 



Tht hcend fixed by Mr, 

person hold his hand on an open receiver and the 
^hausted, it will be fixed as if presMd by a weight 
Y pounds. 
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Water boiled by Air, 

Taki water made so wann that you can just bes 
hand in it, but that has not been boiled ; put it um 
receiver, and exhaust the air. Bubbles of ur wi 
be seen to rise, at first very small, but presently t 
larger, aiid will be at last so great, and rise with s 
pidity, as to give the water the appearance of l 
This will continue till the air is let into the receive] 
it will instantly cease. 

AJirHal Bubbles, 

Take a stone, or any. heavy substance, and pu 
in a large glass with water, place it in the receive) 
air being exhausted, the spring of that which is 
pores of the solid body, expanding the' particle 
make them rise on its surface in numberless g 
which resemble the peariy drops of dew on the 
the ^ass. The effect ceases when the air is let i 
receiver. 



The floating Stone. 

To a piece of cork tie a small stone that will j 
it ; and putting it in a vessel of water, place it ui 
receiver. Then exhausting the receiver, the bu 
air will expand from its pores, and adhering to 
face, will render it, together with the stone, 
than water, and consequently they will rise to 
&ceand float. 



%v»w« 



Withered Fruit restored. 

Take a shrivelled apple, and placing it ur 
receiver, exhaust the air. The apple will immedi 
plumped up, and look as fresh as when first gathe 
this reason, that the pressure of the extenial a 
taken off, the air in the apple extends it, to mucl 
tbMt it idU soBittuaea bunX« 1£ tbst vs U tet 
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'-ceiver, the apple will be restored to its pristine shrivelled 
a,te. 



Vegetable Air Bubbles. 

Vxrr a small branch of a tree with its leaves, or part of 
a small plant, in a vessel of water, and placing the vessel 
in the receiver, exhaust the air. 

When the pressure of the external air is taken off, the 
spring* of that cont^uned in the air vessels of the plant, by 
expanding the particles, will make them rise from the 
orifices of all the vessels for a long time togetlicr, and 
produce a most beautiful appearance. 

The Mercurial Wand. 

Takx a piece of stick, cut it even at each end with a 
penknife, and immerse it in a vessel of mercury. When 
the adr is pumped out of tlie receiver, it will at the same 
time come out of the pores of the wood, through the 
mercuiy, as will be visible at each end of the stick. Wlien 
the BIT IS again let into the receiver, it falls on the surface 
of the mercuiy, and forces it into the pores of the wood to 
possess the place of the air. 

When the rod is taken out it will be found considerably 
heavier than before, and that it has changed its colour, 
being now all over of a blueish hue. If cut transversely, 
the quicksilver will be seen to glitter in every part of it. 



The Magic Bell. 

Fix a small bell to the wire that goes through tlie top of 
ihe receiver. If you shake the wire, the bell will ring 
while the air is in the receiver ; but when the air is drawn. 
offi the sound will by degrees become fawvlVfi^ ^\aa\.T\s5K- 
tbe least noise can be heard. Aa you \e\.^e «a vcv ^i;^^i:^SL> 
tbe ikmnd returas. 
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Feathert heavier than Lead, 

At one end of a fine balance, hang a piece of lead, ml 
at the other, as many feathers as will poise it ; then plan 
t]ie balance in the receiver. As the air is exhauste<v-the 
feathers will appear to overweigh the lead, and when iH 
the air isih'awn off, the feathers will preponderate, and the 
lead ascend. 

The Self Moving Wheel. 

Take a circle of tin, about ten inches in diameteriff 
of any other size that will go into the receiver, and to iti 
circumference fix a number of tin vanes, each about n 
inch square. Let this wheel be placed between two op" 
right pieces en an axis, whose extremities are quite mulb 
so tliat the wheel may turn in a vertical poution unth the 
least possible force. Place the wheel and axis in the 
receiver, and exhaust the air. Let there be a small pipe 
with a cock ; one end of the pipe to be outside the top of 
the receiver, and the other to come directly over the 
vanes of the wheel. 

When the air is exhausted, turn the cock, and a ell^ 
rent will rush against the vanes of the wheel, and wt it 
in motion, wliich will increase, till the receiver 4a filled 
with air 



The Artificial Halo* 

Place a candle on one side of a receiver, and let the 
spectator place himself at a distance from tlie other aide. 
Directly the sur begins to be exhausted, the light of the 
candle will be refracted in circles of various coloura. 

Mercurial Shower, 

Cexeitt a piece of wood into the lower part of the neck 
of an open receiver, and pour mercury over it. After ft 
few strokes of the pump the pressure of the air on the 

*iUf^a dnlB«ri|^ tMniilATOu 
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aerciuy will force it through the pores of the wood in 
om of a beautiful shower. If you take care that the 
eceiver is clear and free from spots or dust, and it is dry 
leather, it will appear like a fiery shower. If exhibited in. 
• dark room. 

J\Iagic Fountain, 

Takb a taU glass tube, hermetically sealed both at top 
nd bottom, by means of a brass cap screwed on to a stop 
ock, and that to the plate of the pump. When the air 
I ezhaosted, turn the cock, take the tube off tlie plate, 
ad plunge it into a basin of mercuiy or water. Then the 
ock being ag^n turned, the fliud, by the pressure of 
he air, wifi pUy upon the tube, in the form of a beautiful 
Dimtaiii* 

The Exploded Bladder. 

Takb a glass pipe open at both ends, to one of which tie 
ittt a wet bladder, and let it dry. Then place it on the 
plate of the pump. While the air presses the bladder 
equally on both sides, it will lie even and straight ; but as 
loon as the air is exhausted, it will press inwards, and be 
^te concave on the upper side. In proportion as the 
to ia exhausted, the bladder will become more stretched; 
it will soon yield to the incumbent pressure, and burst witli 
ft loud explosion. To make this experiment more easy, 
tme part of the bladder should be scraped with a knife^i 
ind some of its external fibres taken off. 



The Cemented Bladder, 

Tib the neck of a bladder to a stop cock, which is to be 
Gtewed to the plate of the pump, and the air exhausted 
ram the bladder ; then turn the stop cock to prevent the 
e-entrance of the air, and ui^crcw the whole from tlie 
romp. The bladder will be transformed iwXo Vw^i '\^ 
kinsy so closely applied together, that like a^xoT\^^«X. x^^^xv 
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cannot raise them half an inch from each other ; for i 
ordinary sized bladder, of six inches across the widest pu^ 
will have one side pressed upon the other with aforce equ4 
to 396 pounds weig^ht. 



Cork heavier than Lead. 

Let a large piece of cork be pendent iVom one end tft 
balance beam, and a small piece of lead from the odMrj 
the lead should rather preponderate. If this apptntflii 
placed under a receiver on the pump, you will find tM 
when the air is exhausted, the lead, which aeemed ftt 
heaviest body, will ascend, and the cork outweigh the kli 
Restore the air, and the effect will cease. TUb 
menon is only on account of the difference of the mtk 
the two objects. The lead, which owes its heaven titti 
operation of the air, ^elds to a lighter becanie a l|BgV. 
substance when deprived of its assistance. 

The animated Bacchw. 

Coif STRUCT a fig^ure of Bacchus, seated on a cask; W 
his belly be formed by a bladder, and let a tube proeerf 
from his mouth to the cask. Fill this tube with colom^ 
water or wine, then place the whole under the receiftt' 
Exhaust the air, and the liquor will be thrown up into M 
mouth. While he is drinking, his belly will expand. 

The Artificial Balloon. 

Take a bhuldcr containing only a small quantity of Wi 
and a piece of lead to it, sumcient to sink it, if immened 
in water. Put this apparatus into a jar of water» and 
place the whole under a receiver. Then exhauat thetfi 
and the bladder will expand, become a balloon lighter thtfl 
the fluid in which it floats, and ascend, carrying uie 
with it 
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Curious Experiment with a Viper, 

natural philosophers, in their eagerness to display 
ers of science, have overlooked one of the first 
life, humanity ; and, with this view, have tortured 
sd many harmless animals, to exemplify the 
effects of the air-pump. We, however, will not 
pages of this little work by recommending any 
cies of cruelty, which in many instances can merely 
airiosity ; but as our readers might like to read 
t on animals, we extract from the learned Boyle, 
nt of his experiment on a viper. 
>k a newly-caught viper, and shutting it up in a 
B€iver, extracted die air. At first, upon the air's 
«wn away, it beg^n to swell : a short time after 
and opened its jaws ; it then resumed its former 
, and began to move up and down within the 
, as if to seek for ur. After a while, it foamed a 
Lving the foam sticking to the inside of the glass : 
r, the body and neck became prodigiously swelled, 
Ikter appeared on its back. Within an hour 
ilf from the time the receiver was exhausted, 
nded viper moved, being yet alive, though its 
lained quite stretched ; its black tongue reached 
Jie mouth, which had also become black in the 
n this situation it continued for three hours ; but 
lir's being re-admitted, the viper's mouth was 
f closed, and soon after opened agun ; and these 
continued some time, as if there were still some 
of life. 

hus with animals of every kind ; even minute 
pical insects cannot Uve without air. 



Experiments -with Sparnntfe, 

* Morozzo placed successively several fuU grown 
I under a glass receiver, inverted over water. It 
1 with atmospheric air, and afterr^'arda witK vvt«l 
found. 
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First,— That in aimosplieric air, Homuk Miir 

The first sparrow lived 3 

The second sparrow lived 3 

The third sparrow lived 1 

The water rose in the vessels eight lines during the lift 
of the first; four during the life of the second; and As 
third produced no absorption. 

Second,— In vital air, or oxygen hovbs, xor* 

The first sparrow lived 5 33 

The second 2 11 

The tMrd 1 30 

The fourth 1 10 

The fifth 30 

The sixth AX 

The seventh 37 

The eighth 30 

The ninth » 

The tenth 21 

The above experiments elicit the following concluflflii: 
— 1. That an animal will live longer in vital than ji 
atmospheric air. — 2, That one animal can live in air, ii 
which another has died. — 3. That, independent of 4 
some respect must be had to the constitution of the animili 
for the sixth lived 47 minutes, the fifth only thirty.-y4« 
That there is either an absorption of air, or the productioi 
of a new kind of air, wliich is absorbed by the water i 
it rises. 



AMUSING EXPEKIMENTS IN ELECTRICITT, 



The Animated FeatJier, 

Elfxtrift a smooth glass tube ixath a rubber, an 
liokl a small feather at a short distance from it. Hi 
fcaliier will instantly fly to the tube, and adhere to it ft 
a short time ; it wul then f)y off, and the tube can nevt 
be brought close to the feather till it has touched tl 
side of the room, or some other body that commuiiicatii 
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t ground. I^ therelbre, tou take care to keep 
e between the feather and the side of the room, 
y drive it round to all parts of the room without 
^it; and what is veiy remarkable, the same side 
:ather will be constantly opposite the tube. 
t the feather is fl^inf before the smooth tube, it 
immediately attracted by an excited rough tube or 
j£ wax, and flv continuallv from one tube to the 
U the electricity of both is discharged. 

The Candle lighted by Electricity. 

BX a small coated phial, whose knob is bent 
A so as to hang a little over the body of the phial; 
ap some loose cotton over the extremity of a lon^ 
.n or wire, so as to stick moderately fast to its 
;e. Next roll tliis extremity of the p'a which is 
1 up in cotton in some fine powdered resin ; then 
he extremity of tlie pin or u-ire to the external 
of tlie charged phial, and bring as quickly as 
the other extremity that is wrapped round with 
the knob : the powdered resin takes fire, and 
licates its flame to the cotton, and both together 
kg enough to light a clandlc. Dipping the cotton 
if turpentine will do as well if you use a larger 



Candle Bombs', 

jRB some small glass bubbles, having a neck about 
long, with very slender bores, by means of which 
quantity of water is to be introduced into them, 
orifice afterwards closed up. This stalk being 
'Ugh the wick of a burning candle, the flame boils 
IV into a steam, and the glass is broken with a loud 
m. 

The Artificial Spider, 

i piece of burnt cork, about the size o£ «l -^^v Vt*» 
;>e of a spider -, make its legs of )hvQu li)bx«;«^ «c^ 

8 
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put a grain or two of lead in it to ^ve it more 
Suspend it by a fine line of silk, between an electrif 
and an excited stick of wax ; and it will jump coi 
from one body to the other, moving its legs at t 
time, as if animated, to the g^eat surprise of the unfc 
spectator. 

The JUiraculous Portrait. 

Get a large print (suppose the king) with 
and glass. Cut the print out about two inches { 
frame all round ; then with thin paste fix the boi 
is left on the inside of the glass, pressing it smc 
close ; fill up the vacancy, by covering the glass v 
leaf-gold or thin tin-foil, so that it may lie close, 
likewise the inner edge of the bottom part of the 
the frame with the same tin-foil, and make a c* 
cation between that and the tin-foil in the middl 
glass ; then put in the board, and tliat side is 
Next turn up the glass, and cover the fore side witl 
exactly over that on the back part ; and when 
psLSte over it the pannel of the print that was 
observing to bring the corresponding parts of th 
and pannel together, so that the picture will app 
first, only part of it behind the glass, and pan 
Lastly, hold the print horizontally by the top, an( 
little moveable g^lt crown on the king's head. 

Now if the tin-foil on both Sides of the glass I 
rately electrified, and another person take ]iolc 
bottom of the frame with one hand, so that hii 
touch the tin-foil, and with the other hand attemp 
off the crown, lie will receive a very smart blow, 
in the attempt. The operator, who holds the fran 
upper end, where there is no tin-foil, feels no 
the shock, and can touch the face of the king 
danger, which he pretends is a test of his loyalty. 

The Cup of Tantalu8, 

You place a cup of any sort of metal on a stool 
wood or a cake of wax. Fill It to the brim > 
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fiqODr ; let it commuiucate with the branch by a small 
diiin ; and when it is moderately electrified, desire a 
person to taste the liquor, without touching the cup with 
his hands, and he will instantly receive a shock on his lips. 
The motion of the wheel being stopped, you taste the 
liqaor yourself, and desire the rest of tlie company to do so ; 
you then £^ve your operator (who is conceaded in an 
tdjoining room) the signal, and he ag^in charges the cup ; 
jm desure the same person to taste the liquor a second 
time, and he will receive a second shock. 



Mi£^cal Expiorion. 

Haxi up some gunpowder, in the form of a small 
iutridee, in each end of which put a blunt wire, so that 
the ends inside of the cartridge be about half an inch of 
^tth other ; then joining the chain that proceeds from one 
■He of the electnfying battery, to the wire at the other 
end, the shock wiU instantly pass through the powder, and 
■etitonfiie. 



Artificial Earthquake. 

Ik the middle of a large basin of water, lay a round wet 
^KMuxL On the board place any kind of building, made of 
pMteboard, of separate pieces, and not fastened together. 
I^Q fixing a wire that communicates with the two chains 
jf the electrifying battery, so that it may pass over the 
''oird and the surface of the water, upon making the 
^loaon, the water will become agitated as in an earth - 
^Utke, and the board moving up and down, will overturn 
Restructure, while the cause of the commotion is totally 
concealed. 



The Magic Dance. 

^OM the middle of the brass arch suspend tliree small 
fceUs, The two outer bells hang by chains, and the middle 
y»*by a silk string, while a chsdn cot«\ec\a\\. njXVJcvSXv^. 
*oar. Two small knobs of brass, wUcVv aetv^ %& c^v^V'^^ 
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hang by silk stringy, one between each two bells. 
fore, when the two outer bells, communicating ^ 
conductor, are electrified, they will attract the i 
and be struck by them. The clappers being thu 
with electricity will be repelled, and fly to dischar] 
selves upon the middle bell, after whicii tliey will I 
attracted by the outer bells ; and thus, by strii 
bells alternately, the ringing may be continued a 
the operator pleases. 

You next suspend a plate of metal from the st 
of the arch to which the bells are connected ; thi 
distance of a few inches from the arch, and exact 
it, place a metal stand of the same size. On t] 
place several figures of men, animals, or what yoi 
cut in paper, and pretty sharply pointed at each e3 
lYhen the plate that hang^ from tlie arch is electr 
figures will dance with astonishing rapidity, and 
will keep ringing to the no small entertidnmeo 
spectators. 

The Electrical Fountain. 

Suspend a vessel of water from the middle of 1 
arch, and place in the vessel a small tube. The w 
be one continued stream of water ; and if the elect 
be strong, a number of streams will issue, in f 
cone, the top of which will be at the extremity of 
This experiment may be stopped and renewt 
instantly, as if at the word of command. 



The Electric Kite. 

Maks a small cross of two light strips of cedar, 
80 long as to reach to the foi# corners of a large 
handkerchief when extended ; tie the comers of 
kerchief to the extremities of the cross ; and you 
body of the kite, which being properly accommod 
a tail, loop, and string, will rise in the air like th 
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if paper ; but this being of silk is more adapted to bear the 
ret and wind of a thunder gust, without tearing. To the 
op of the upri^t stick of the cross is to be fixed a veiy 
liaip-pointed wire, rising a foot or more above the wood. 
ro me end of the twine, is to be tied a silk ribbon, and 
vhere the nlk and twine join, a key may be fastened. Tliia 
tite is to be raised when a iJiunder storm appears to be 
conung on ; and the person who holds the string must stand 
vithin a door or window, or under some cover, so that tlie 
■Ik ribbon may not be wet; and care must be taken that 
the twine do not touch the frame of the door or window. 
As soon as any of the tliunder clouds come over tlic kite, 
the p(Hnted wire will draw the electric fire from them, and 
tbe kite, with all the twine, will be electrified, while the 
loose filaments of tlie twine will stand out every way, and 
be Attracted by an approaching finger. When the rain has 
vetted the kite and twine, so that it can conduct the elec- 
tric fire freely, you will find it stream out plentifully from 
the key, on the approach of your knuckle. At this key an 
electric phial may be cliarged; and from electric fire tlnis 
obtained^ spirits may be kindled, and all the otlier electric 
experiments performed, which are usually done by the 
help of a rubbed glass or tube, and thereby the identity of 
the electric matter with that of lightning completely de- 
Bunurtratcd. 



w\ 



The Magic C/iaae. 

Oirtlie top of a finely-pointed wire, rising perpendicular- 
^ from the conductor, let anotlier wire, sharpened at each 
end, be made to move freely, as on a centre. If it be well 
^ihinced, and the points bent horizontally, in opposite di- 
"^^tions, it will, when electrified, turn very swiftly round, 
'*y the re-action of the a*r against tlie current which flows 
from off the points. These points may be nearly con- 
*^c^ and the figures of men and horses, with hounds, 
*W a hare, stag, or fox, may be placed upon the wires, 
*»5to turn round with tliem, when they -wyW w^^fc«x ^^^ 
■JpURujt, The chase may be divewMvcd, ^xvdi^ ^a^\&"^ 

8» 
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variety of figures put upon them, by increasing th 
ber of w^i'es proceeding from the same centre. 



The Unconacioui Incendiary, 

Lit a person stand upon a stool made of baket 
or upon a cake of wax, and hold a chfdn which coi 
cates with the branch. On tuming" the wheel he ^ 
come electrified ; his whole body forming part of th< 
conductor ; and he will emit sparks whenever he if 
ed by a person standing on the floor. 

If the electrified person put his finger, or a rod < 
into a dish containing warm spirits of wine, it will 
me^ately in ablaze ; and, if there be a wick or tb 
the spirit, that communicates with a train of g^np 
he may be made to blow up a magazine*, or set a 
fire, with a piece of cold iron, and at the same timi 
norantof the mischief he is doing. 

The Inconceivable Shock, 

Prr in a person's hand a wire that is fixed on 
hook that comes from the chain, which comraunicat 
one side of the battery, and in his other liand put 
wire with a hook at the end of it, which you direct 
fix on the hook which comes fi*om the other chai 
attempting to do this, he will instantly receive a 
from his body, without being able to guess the cai 

Care should be taken that the shock be not tool 
and regard should be had to the constitution and < 
tion of the party, as a shock that would hardly aiTd 
person, might be productive of very serious conseq 
to another. * 

IVluch entertiunment may be derived from con* 

the chain that communicates with that which pi 

from the outside of the batteiy, under a carpc 

placing* the wire that communicates with the chai 

£!iein»idei in sach amaivaer, \)[kaX ^-^^taotwteui.y^ 
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luuid on it without suspicion, at the same time that lijs 
feet are upon the other wire. 

The whole company may be made to partake of the 
shock, by joining hands, and forming' a circle. The expe- 
riment may also be varied if they tread upon each other's 
toes, or lay their hands upon each other's heads. It might 
- hi^pen, by the latter method, that the whole company 
would be struck to the ground ; but it will be productive 
of no dk7\ger, and very little inconvenience ; on the con- 
trajy, it has happened that they have neither heard nor 
feh this shock. 



To exhibit the five following amusements in Electricity, 
the chamber or room, in which they are performed, must 
be darkened. 



\«V«V*/*f 



The J^firaculous Luminaries, 

. You must previous prepare the following phosphoms : 
Calcine common oyster-shells, by burning them in the fire 
for half an hour ; then reduce tiiem to powder; of the 
• clearest of which take tliree parts, and of flowers of sul- 
phur one part ; put the mixture into a crucible, about an 
mch and a half deep. Let it bum in a strong fire for 
rather better than an hour ; and when it is cool turn it out 
amd break it in pieces ; and taking those pieces into a 
dark place, scrape off those parts that shine brightest, 
which if good, will be a white powder. 

Then construct a circular board, of three or four feet 
diameter, on the centre of which draw in gum water, or 
any adhesive liquid, a half moon, of three or four inches 
diameter, and draw a number of stars round it, at different 
distances, and of various magnitudes. Strew the phos- 
phorus over the figures, to the thickness of about a quar- 
ter of an inch, laying one coat over the other. Place this 
board behind^ curtain ; and when you draw the curtail \\a 
or hRck, discharge one electrifying Jax ot '!^\via\. ONCt ^^dj^ 
£gvre, at the distance of about an iuc\i, atvA. VJas^j ^N^\i^- 
pome iUmmnsLted, exhibiting a very stfiVsit^ T^i^xK&^assiK^ 
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of the moon and stars ; and will continue to shine for ibort | i 
half an hour, their splendour becoming' gradually 
faint. 

%/v*vw 

The Fiery Shower, 

Os tlie plate put a number of any kind of seeds, giwai 
of sand, or brass dust. The conductor being strong 
electrified, those light particles will be attracted and w 
pelled by tlie plate suspended from the conductor, widl 
amazing rapidity, so as to exhibit a perfect fiery abower. 

Another way is by a sponge that has been soaked iM 
water. When this sponge is first hung to the conductflTp 
the water will drop from it very slowly; but whea His 
elqotrified, the drops will fall very fast, and appear fikt 
small globes of fire, illuminating the basin into which tfacf 
fall. 



llie Illuminated Vanmm. 

Takk a tall receiver that is very dr}', and fix throadi 
the top of it, with remcnt, a bhmt wire ; tlien exhaust Iw 
receiver, and present the knob of the wire to the conduc- 
tor, and every spark will pass through the vacuum* ia» 
f)road stream <'f light, visil)le tlirough tlie whole length tf 
Ihc receiver, let it be as tall as it will. Tliis generaUydi' 
vidcs into a variety of beautiful rivulets, which arc confinn^ 
ally changing their course, uniting and dividing agiin ii 
the most pleasing manner. 

If ajar be discharged through this vacuum, it pTCWBtS 
the a])pearance of a ver}' dense body of fire, darting dired* 
ly tlirough the centre of the vacuum, witliout touduBf 
the sides ; whereas, when a single spark passes throughi 
it generally goes more or less to the side, and a fingtf 
placed on the outside of tlie gliuis, will draw it whercnr 
a person pleases. If the vessel be grasped by both YuaaSMf 
every spark is felt like the pulsation of a large arteiyt 
and all the fire makes towards the heads. This pulsttun 
is even felt at some distance from the receiver, and a ligfat 
is seen between the hand and the glass. 
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I while the pointed wire is supposed to be electri- 
ively ; if it be electrified negatively, the appear- 
tonishingly different ; instead of streams of fire, 
I seen but one uniform luminous appearance, hke 
oud, or the milky -way in a clear star-light night. 
I reaches the whole length of the vessel, but 
appears only at the end of the wire, like a lucid 

Dall phial be inserted in the neck of a small 
so that the external surface of the ^aas be exposed 
iuum, it will produce a very beautiful appearance. 
I must be coated on the inside, and while it is 
at every spark taken from the conductor into 
!, a flash of Ught is seen to dart at the same time 
y part of the external surface of the phial^ so ag 
U die receiver. Upon making the discharge, tiie 
een to run in a much closer body» the whole 
lit at once. 



The lUundnated Cylinder, 

B a glass cylinder, three feet long, and three 
imeter ; near the bottom of it fix a brass plate, 
another brass plate, so contrived that you may 
n the cylinder, and bring it as near the tot plate 
(ire. Let tliis cylinder be exhausted and insulated, 
the upper part is electrified, the electric matter 
from one plate to the other, when they are at the 
distance from each other that the cylinder will 
[*he brass plate at the bottom of the cylinder will 
strongly electrified as if it were connected by a 
le prime conductor. 

ectric matter, as it passes through this vacuum, 
\ most brilliant spectacle, exhibiting sparkUng 
^e the whole length of the tube, and of a bright 
i, representiDg ^e most Uvely ezhalatioos of tise 
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The Electric Atirora Borealis. 

Make a Torricellian vacuum* in a glass tube, ab<x 
tlirce feet long, and hermetically sealedf . Let one end < 
this tube be held in the hand, and the other applied to th 
conductor; and immediately the whole tube will be ilh 
minatedfrom one end ; and when taken from tlie condiictt 
will continue luminous, witliout interruption, for a eoi 
sidcrable time, very often above a quarter of an* hour. I 
after this, it be drawn through the hand either way, th 
iight will be uncommonly briUiant, and, without the leaf 
interruption, from one hand to the other, even to its wiiol 
length. After this operation, which discharges it in 
measure, it will still flash at intervals, though it be hd 
only at one extremity, and quite still ; but if it be gmpe 
by the other hand at the same time, in a different pbei 
strong flashes of light will dart from one end to the oditi 
This will continue for twenty-four hours, and often loop 
without any fresh excitation. Small and long glass tidM 
exhausted of air, and bent in many irregular crooki n 
angles, will, when properly electrified, exhibit a to; 
beautifiil representation of vivid flashes of lightning. 



The Electrical Orrery, 

Bt the motion of circulating points, we may in 
measure imitate the revolutions of the heavenly bodiiei 
forming what is called the Electrical Orrery, Let 
single wire, with the extremities pointed and turned, b 
nicely balanced on a point ; flx a small glass ball overil 
centre to represent the sun. At one extrenuty of tl 
wire, let a small wire be soldered perpendiculariv, aiid« 
tliis balance another small wire with its ends pointed ii 
turned, and having a small pith ball in its centre t 



* A Torriedlian Taeunm n made by fllUnR a tube with pnrp imn«| i | ■ 
tht n invertioK ir, in the oime manner at in making a baromder ; fir ■■ 
mer^nry runs out, all the space above will he a true vannim. 

t A f(lan ii bennericaUf mlt^ by holdini; the end of h in tbe flMtrf 
randile^ tUJ it bqpiu to nnH, and iten tviVc^v^ \i ta^ete wkh a fik* 
ittocenw 
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leptesent the earth, and a smaller ball of the same kind at 
one of the angles for the moon. Let the whole be sup- 
ported upon a g-lass pillar, and be conducted by a chain 
proceeding from the prime conductor to the wire sup- 
.porting the glass ball. Now, when the machine is put in 
Biotioiit the wires will turn round, so that the ball repre- 
senting the earth will move round the central ball, and the 
fittle ban at the angle of the smaller wire will at the same 
time revolve about the earth* 



The Electrified Cotton. 

!*▲&> a small lock of cotton, extended in every direction 
tftmuch as can conveniently be done, and by a linen thread 
about five or six inches long, or by a thread drawn out of 
the same cotton, tie it to the end of the prime conductor; 
tben set the machine in motion, and the lock of cotton on 
being electrified, will immediately swell, by repelling its 
filaments from one anotlier, and will stretch itself towards 
the nearest conductor. In this situation let the cylinder 
be kept in motion, and present the end of your finger, or 
the knob of a wire, towards the lock of cotton, which will 
&en immediately move towards the finger, and endeavour 
to touch it ; but take with tlie other hand a pointed 
needle, and present its point towards the cotton, a little 
ibove the end of the finger, and the cotton will be ob- 
lerred immediately to slu-ink upwards, and move towards 
tide prime conductor. Remove the needle, and the cot- 

. ton will come again towards the finger. Present the 

. leedle, and the cotton will shiink again. 



[ The Electric Sparks, 

[ Whbx the prime conductor is situated in its proper 
I place, and electrified by whirling the cylinder, if a metallic 
' wire, with a ball at its extremity, or the knuckle of a 
: finger, be presented to the prime conductor, a spark will 
be seen to issue between them, which. wiMDa^xaoT^ n\n\\^ 
Mnd will be Attended with a greater or \ea& cx.^V^«vcycv, 
mxording as the ball is larger. TYie ita:oT\^e«X ^tA xsvq^ 
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vivid sp.irks are drawn fi-om that end or side of the |irilH 
conductor which is farthest from the cylinder. The spaito 
have the same appe:irance whctlier they be taken fromtlie 
positive or the negative conductor ; they sometimes appen 
like a long" line of fire reaching- from tlie prime conductdr 
to the opposed body, and often (particularly when the 
spark is long, and different conducting substances in tiie 
liiKj of its direction) it will have tlie appearance of beiny 
bent to sharp angles in different places, exactly resembliiif 
a flash of lightning. 

The figure of the spark varies with the superficial dimeiH 
sions of the part from which it is taken. If it be dnvi 
from a ball of two or three inches in diameter, it will hiw 
tlie appearance of a straight line ; but if the ball fiup 
which it is drawn be much smaller, as half an inch ii i 
diameter, it will assume the zig-zag appearance above 
mentioned. 

Dancing Balls. 

Take a common tumbler or glass jar, and hating placed 
a brass ball hi one of the holes of tlie prime conductOTi 
set the machine in motion, and let the balls touch ^ - 
inside of tlie tumbler; while the ball touches only one 
point, no more of the surface of the glass will be electrified, 
but Vy moving the tumblere about so as to make the biD 
touch many points successively, all these points will be 
electrified, as will appear by turning xlown the tumbler 
over a number of pith or cork balls placed on a tibki 
J'hese balls will immediately beg^n to fly about. 



The Iicyden Ph'a!. 

Wnrx a nail or a piece of tliick brass-wire, &c. i> pot 
into a small apotliecary's phial, and electrified, remarkablo 
efl'ects follow ; but the phial must be very dry op wimw 
Kub it once beforehand with your finger, on which put 
some jjounded chalk. If a little mercury, or a few diope 
of spirit of wine, be put into it, the experiment succeedi 
the better. As soon as tliis phial and nail are remored 
fi-om the electrifying glass, or the prime condactor to 
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kichithas been exposed, is taken away, it throws out a 
iicil of flame so long, that with this bumingr machine in 
iir hand, you may take about sixty steps in walking about 
or room. When it is electrified strongly, you may take 
into another rdt>m, and there fire spirits of wine with it. 
wlule it is electrifying, you put your finger, or a piece 
gold which you hold in your hand, to the nail, you re- 
ive a shock which stuns your arms and shoulders. 
A tin tube, or a man placed upon electrics, is electrified 
ach stronger by this means than in the common way. 
lien you present tliis phial and nail to a tin tube, fifteen 
et long, nothing but experience can make a person 
slieve how strongly it is electrified. Two thin glassed 
irt been broken by the shock of it. It appears extra- 
dinaiT, that when this phial and nail are in contact 
ith eidier conducting or non-conducting matter, tlie 
long shock does not follow. 



The Self-Moving IVheel. 

The self-moving wheel is made of a thin round plate of 
indow glass, seventeen inches in diameter, well gilt on 
Bth sides, to within two inches of the circumference. 
Vo small hemispheres of wood are then fixed with 
sment, to the middle of the upper and under sides, 
nttrally opposite, and in each of them a thick strong 
ire, eight or ten inches long, making together the axis 
Pthe ^heel. It turns horizontally on a point at the 
mtr end of its axis, which rests on a bitpf brass cement- 
1 within a glass salt-cellar. The upper end of its axis 
uses through a hole in a thin brass plate, cemented to 
long and strong piece of glass ; which keeps it six or 
riit inches distant from any non*electric, and has a small 
ul of wax or metal on its top. 

In a circle on the table which supports the wheel, are 
ced twelve small piUars of glass, at about eleven inches 
Itance, with a thimble on the top of each. On the edge 
' the wheel is a small leaden bullet, communicating by a 
ire with the upper surface of the wheel ; and about six 
from it, is another bullet, comm\imcy^V\Tv^»\Tv\!JR.«^ 

9 
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manner, with the under surface. When the wheel is t 
be charged by the upper surface, a communication mu 
be made from the under surface with the table. 

When it is well charged it begins to move. The bulk 
nearest to a pillar moves toward the thimble on tbi 
pillar, and passing by, electrifies it, and then pushes itid 
from it. The succeeding bullet, which communicate! wHI 
the other surface of the glass, more strongly attracts ths 
tliimble, on account of its being electrified before by tbi 
other bullet, and thus the wheel increases its motion, tD 
the resistance of the air regulates it. It will go half si 
hour, and make, one minute with another, twenty ton 
in a minute, which is six hundred turns in the wholes th 
bullet of the upper surface giving in each turn twdM 
sparks to the thimbles, which make seven thoustnd til 
hundred sparks, and the bullet of the under note 
receiving as many from the thimble, these bullets moml 
in the time nearly two thousand five hundred feet. flU 
thimbles should be well fixed, and in so exact a circle, M 
the bullets may pass within a very small distance of aA 
of them. 

If instead of two bullets you put eiglit, four comoi' 
nicating with the upper surface, and four with the undff 
surface, placed alternately, (which eight, at about six incbel 
distance, complete the circumference) the force and swifr 
ness will be greatly inci*eased, the wheel making fifty tuni 
in a minute, but then it will not continue moving so loif* 

Rosin ignited by Electricity. 

Wrap some cotton wool, containing as much powc 
rosin as it will hold, about one of the knobs of a 
charing rod. Then having charged a Leyden jar, 
the naked knob of the rod to the external coating* vi 
knob enveloped by the cotton to the ball of the 
The act of discliarging tlie jar will set fire to the K 

A piece of phosphorus or camphor wrapped in 
wool, and used in tlie same way, will be much m<«* 
•illy inflamed. 
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Spiiita ignited by Electricity. * 

Uavg a small ball with a stem to the prime conductor 
ID that the ball may project below the conductor. Then 
rarm a little ardent spirit, by holding* it a short time over 
L candle in a metallic spoon ; hold the spoon about an uich 
>elow the ball, and set the machine in motion. A spark 
irill soon issue from the ball and set fire to the spirits. 

This experiment may be varied different ways, and may 
>c rendered very agreeable to a company of spectators. 
i person for instance, standing upon an electric stool, and 
XHnmunicating with the prime conductor, may hold the 
ipoon with the spirits in his hand, and another person, 
itanding tipon the floor, may set the spirits on fire, by 
innging his finger within a small distance of it. Instead 
)f ms nnger he may fire the spirits with a piece of ice ; 
fhen the experiment will seem much more surprising. If 
lie spoon be held by the person standing upon the floor, 
ind the insulated person bring some conducting substance 
)Ter the surface of the spirit, the experiment succeeds as 
felL 

The Electnc BaUoon, 

Two balloons, made of the al^toides of a calf, are to be 
Uled with hydrogen gas, of which each contains about two 
Jubic feet. To each of these is to be suspended, by a sil- 
ken thread about eight feet long, such a weight as is just 
wfHcient to prevent it from rising higher in the air ; they 
•re connected, the one with the positive, the other with the 
negative conductor, by small wires about 30 feet in length ; 
ind being kept near 20 feet asunder, are placed as far from 
^e machine as the length of the wires will admit. On 
•eing electrified, these balloons will rise up in the air as 
*^h as the wire will allow, attracting each other, and 
luting as it were into one cloud, gently descending. 



The Illuminated TFater, 

OojTNxcT one end of a chain w*itA\ t\\<i ov\V"sv^e ^1 ^ 
tlg-ed phiHl, and let the other cM \\e oxv ^^ Vsic\^ 
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Place the end^f anotlier piece of chain at the distance oi 
about a quarter of an inch from the former ; and set i 
g'iass decanter of water on tliese separated ends. Oi 
making the discharge, the water will appear peifeetf 
luminous. 

Tlie clecti-ic spark may be rendered visible in water,!] 
the following manner. Take a glass tube of about half H 
inch in diameter, and six inches long ; fill it with watei 
and to each extremity of tlie tube adapt a cork, which ni 
confine the water ; through each cork insert a blunt win 
so that the extremities of the wires within the tube murb 
very near one another ; tlien, on conducting one of tha 
wires with the coating of a small charged phial, ti 
touching the otlicr wire with the knob of it ; the shoe 
will pass 1;hrough tlie wires, and cause a vivid spaik t 
appear between tlieir extremities within the tube. 11 
charge in this experiment must be very weak, or there fi 
lie danger of bui*sting the tube. 

w%vw 

The Electnjled Ball. 

Placx an ivory ball on the prime conductor of tk 
machine, and take a strong spark, or send the charge ef 
Leyden phial tlirough its centre, and tlic ball will appa 
perfectly luminous : but if flie charge be not sent thrmig 
the centre, it will pass over the surface of the ball U 
singe it. A spark made to pass through a ball of box-woa 
not only illuminates the whole, but makes it appear of 
beautiful crimson, or rather fine scarlet colour. 



Illuminated Phosphorus, 

Put some of Canton's phosplionis into a clear gh 
phial, and stop it with a glass stopper, or a cork *" 
sealing-wax. If this phial be kept in a darkened I 
(wliich for tliis experiment must be ver)' dark) it will I 
no light : but let two or three strong sparks be drawn! 
fhe prime conductor, when the pliial is kept at about' 
inches distant from the Bpatka, bo >X!k«X.\\.\w«Y ^^ ^] 
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liG^ht, and this phial will receive the light, and after- 
inll appear illuminated for a considerable time, 
powder may be stuck upon a board by means of 
ite of an egg, so as to represent figures of planets, 
or any thing else, at the pleasure of the operator, 
ese figures may be illuminated in the dark, in the 
lanner as the above described phial, 
autiful method of expressing geometrical figiu'es 
e above powder, is to bend small glass tubes, of 
he tenth part of an inch diameter, in the shape of 
ire desired, and then to fill them with the phospho- 
der. These may be illuminated in the manner de- 
.; and they are not so subject to be spoiled, as the 
represented upon thie bosffd frequently are. 

The Luminowf Writing, 

.L pieces of tin-foil may be stuck on a flat piece of 
K) as to represent various fanciful figures. Upon 
le principle is the word Light produced, in lumi* 
laracters. « 

bntied by the small separations of the tin<foil past- 
% piece of glass fixed in a frame of baked wood, 
this, the frame must b^ held in the hand, and the 
!sented to the conductor. The spark will then be 
:d in the intervals composing the word; from 
t it passes to the hook, and thence to the ground by 
. The brilliancy of this is equal to that of the spind 



The Electric Explosion. 

: a card, a quire of paper, or the cover of a book, 
2p it close to the putude coating of a charged jar ; 
i knob of the dischar^g rod upon the ca^, quire 
iTf 8cc. so that between the knob and coating of the 
tiiickness of that card or quire of paper only is 
Bed; lastly, by bringing the other knob of the 
ging rod near the knob of the jar, TO»JLfelV«. ^a^ 
and the electric spark will pierce a\tfAe Vat -^^-^^^-^ 

9* 
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several) quite through the card or quire of paper 
hole has a bur raised on each side, except the card, 
pressed hard between the discharging rod and the 
tliis experiment be made with two cards instead 
which however must be kept very little distant fti 
another, each of the cards, after the explosion, 
found pierced witli one or more holes, and each h 
have burs on both surfaces of each card. The Y 
holes, are larger or smaller, according as the card 
more damp or more dry. It is remarkable, thi 
nostrils arc presented to it, tliey will be affected 
sulphureous, or rather a phosphoric smell, just I 
produced by an excited electric. 

If, instead of paper, a very thin plate of glass, 
sealing-wax, or the like, be interposed between tl: 
of tlie discharging rod and the outside coating of 
on making the discharge, this will be broken in 
pieces. 



Electrified Mr, 

Ffx twaor three pointed needles into the prin 
ductor of an electrical machine, and set the glass in 
HO as to keep tlie prime conductor electrified for 
minutes. If now, an electrometer be brought wit 
air that is contiguous to the prime conductor, it \ 
hibit signs of electricity, and Uiis air will continue 
fied for some time, even after the machine has b 
moved into another room. The air, in this case, 
trifled positively ; it may be negatively electrified 
ing the needles in tlie negaUve conductor while ins 
and making a communication between the prim 
ductor and the table, by means of a chain or oth 
ducting substance. 

The air of a room may be electrified in anothe 
Charge a large jar, and insulate it ; then connect 
more sharp pointed wires or needles, with the knob 
jar, and connect the outside coating of the jar w 
table. If the jar be charged positively, the airof th 
will soon become positively electrified likewise ; bu 
J9T be chMTged negatively » the «\ficts\city communic: 
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A 



; air, will become also negative. A chargfed jar 
eld in one liand, and the flame of an insulated 
leld in the other being brought near the knob of 
will also produce the same effect. 



^^•v*/%. 



Anotlier Electric Orrery, (See p. 94.) 

Jic prime conductor of an electric machine suspend 
centric hoops of metal at different distances from 
ther, in such a manner as to represent in some 

tlie proportional distances of the planets. Under 
id at a distance of about half an inch, place a 

plate, and upon this plate, within each of the 
. glass bubble blown very thin and light. On 
ing tlie hoops, the bubbles will be immediately 
I by them, and will continue to move round the 
i long as tlie electrification continues. If the 
:y be very strong, tlie bubbles will frequently be 
n, run hither and thither on the plate, making a 
f surprising motions round tlieir axis ; after which 
. return to the hoop, and circulate as before { and 
om be darkened, they will appear beautifully 
ed with the electi'ic light. 



%IV%W« 



The Electric Ball, 

DE a ball of cork about three quarters of an inch 
ter, hollowed out in the internal part by cutting it 
lemispheres, scooping out the inside, and then 
hem togetlier with paste. Having attached tliis to 
Bad between three and four feet in length, suspend 
I a manner tliat it may just touch tlie knob of an 
ar, the outside of which communicates with the 
On the first contact it will be repelled to a con- 
distance, and after making several vibrations will 
itationary ; but if a candUie is placed at some 
behind, it, so tliatthe ball may be between it and 
e, the ball will instantly beg^n to move, and will 
id the knob of the jar, moving in a kindQCe\^\%Vi^ 
as there is any electricity in ^e \>Q^^i<&« *t^^ 



\ 
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The Ten Buplicatet, 

Select any twenty cards ; let any person shuffle tl 
lay them by pairs on the board, without looking at t 
You next desire several persons,(as many persons as ' 
arc pairs on tlie table,) each to look at different pain 
remember what cards compose tliem. You tlien tal 
all the tards in the order they lay, and replace them 
their faces uppermost on tlie table, accordin|f to the ' 
of the letters in the following words : 



M 


U 


T 


U 


S 


1 


2 


3 


4 


5 


1) 


£ 


D 


I 


T 


6 


7 


8 


9 


10 


N 


O 


M 


E. 


N 


11 


12 


13 


14 


15 


C 


O 


C 


I 


S 


16 


17 


18 


19 


20 



(These words convey no meaning.) — ^You will obsenn 
the\ contiun ten letters repeated, or two of each sort, 
thercibre ask each person wliich row or rows the cai 
looked at are in ; if he say the first, you know they 
be tiie second and fourth, rhere being two letters of 
(two U's) in that row ; if he say the second and f< 
tlity must be the nintliand nineteenth, (two I*s) am 
the r^st. I'his amusement, which is very simple 
ref'VLlres very little practice, will be found to cxci 
Hm'sc who are unacquainted with the key, tlie gr 
astonishment. 

I'he readiest way is to have a fac-simile of the key < 
on a card, to which you refer. 



To tell how many Cards a Pei'ton takes out of a 

and to specify each Card. 

To perform this you must so dispose a riauxT ps 
euxb, that you caa eaa^y T«iiieiso&icc 1^ ocder in 
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y are placed. Suppose, for instance, they are placed 
ording'to the words in the following- line : 

Seven Aces^ Eight Kingg, 2fine Qitetru, and Ten Knaoei; 

. that eveiy card be of a difforent suite, following each 
er in this order : spades, clubs, hearts, and diamoiids. 
snthe eiflrht first card? will be the seven of spades, ace 
dabs, ei^t of hearts, king of diamonds, nine of spades, 
itn of clubs, ten of hearts, and knave of diamonds, and 
3f the rest. 

'ou shew that the cards are placed promiscuously, and 
.offer them with their backs upward to any one, that he 
rdraw what quantity he pleases ; you then dexterously 
i 9t the card that precedes, and that which follows 
le he has taken. When he has carefiilly counted the 
is, wluch is not to be done in your presence (and, in 
5r to give you time for recollection, you will tell him 
o it twice over, that he may be certain), you tlien take 
n from him, mix tliem with the pack, shuffle, and tell 
to shuffle. 

uring all tliis time you recollect, by the foregmng line, 
he cards he took out ; and as you lay them down, one 
me, you name each card. 

nleas a person has a most excellent memory, he had 
er not attempt the performance of the above amiise- 
t, as the least forgetfulness will spoil the wnole, and 
e the operator appear ridiculous. 



itndred different JSTames beinff -written on the Cards, to 
tell the particular ^Vame uny Person thought of. 

■IT* on ten cards a hundred different names, observ- 
that the last name on each card begins with one of 
etters in the word INDROMACUS, which letters, in 
rdcr they stand, answer to the numbers 1 to 10, thus : 

V I N D U O M A C U S 

12345 6789 10 

f n other cards write the same names, with this restrle- 
that t!ie first name on eviyry card must be t»kfeti^wssA 
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the first of the other cards, whose last name begins whl 
I; the second name must be taken from that whose lai 
name begins with N ; and so of the rest. Then let us 
person choose a card out of tlie first ten, and after be hi 
fixed on a name give it to you again, when you carefiiD] 
note tlie last name, by which you know the number o 
that card. You tlicn take tlie other ten cards, and, iftei 
shuffling them, shew them to tlie person, and ask if he 
sees the name he chose, and when he answers in the 
aihmiative, you look to that name which is the sameii 
number from tlie top with the number of the card he took 
fi-om the otlier parcel, and tliat will .be the name he 
fixed on. 

Instead of ten cards there may be twenty to each pir- 
eel, by adding duplicates to each cartl, which willxnakeH 
appear more mysterious, and will not at allembanasi^ 
as you have only to remember the last name on each eoi 
Instead of names 30U may write questions on one of th* 
parcels, and answers on tlie other. 

Several different Cards being fixed on by different PtfVf^ 
to name that on -which each Person Jixed, 

Thebe must be as many dificrcnt cards shewn to ead 
person, as there are cards to choose; so Uiat, if there tf* 
tlirec persons, you must shew three cards to cachpeffOBi 
telling tlie first to retain one in his mcmorj'. You thea 
lay those thi*ee cards down, and slicw three otliers to the 
second person, and three others to the third. Next t»ke 
up the first person's cards, and lay tlieni do^^Ti sepantdy* 
one by one, with tlieir faces upwanls ; place the secoiw 
pei*son's cards c.ver the first, and the tliird over the *• 
con^l's, 80 that there will be one caixl in each parcel he- 
longing to each pcraon. You then ask each of the»* 
wlsich parcel his card is, and by tlie answer, you inane*' 
atcly know which card it is ; for the first pei^n'i •^y* 
wa\ s be the first, the second person's the second, tnd «* 
tl "d person's the third in that parcel where each sayshii 
Can I is. 

This amusement may be perfoi-med witb a single peii^^ 
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by letting him fix on three, four, or more cards. In this 
case you must shew him as many j)arcels as he is to choose 
cards, and every parcel must consist of that number, out 
of which he is to fix on one, and you then proceed as 
before, he telling' you the parcel that contains each of his 
eaids. 

T9 name the Bank of a Card that a Person haa drat^ti 

from a Piquet Pack. 

The rank of the card means whether it be an ace, king, 
queen, &c. You therefore first fix a certain number to 
each card; tlius you call the king four, the queen three, 
the knave two, the ace one, and the others according to 
the number of their pips. 

You then' shiifRc tne cards, and let a person draw any 
one of them ; then turning up the remiuning cards, you 
add the number of tlie first to that of the second, tlid 
Second to the third, and so on, till it amounts to ten i which 
youthen reject, and begin again ; 'or if it be morey reject 
the ten, and carry the remainder to tlie next card, and so 
On to the last ; and to the last amount add four, and sub- 
tract that sum from ten, if it be less, or from twenty, if it 
be more than ten, and the remainder will be the number 
of the card that was drawn ; as for example, if the re- 
inainder be two, the card di*awn was a knave, if three a 
^ueen,*^ and so on. 



To tell the Amount of the J^umbera of any Tvfo Cards 
drawn frovi a common Pack, 

Each court card in tliis amusement counts for ten, and 
the other cards according to the number of tlieir pips. 
Let the person who diuws the cards add as many more 
eards to each of those he has drawn as will make each of 
their numbers twent3'-five. Then take the remaining 
^ards in your hand^ and, seeming to sea.Tt\i fox «iT«v^ vL"»:t^ 
unongthem, tell them over to youTse\^, aii^XJKvfcVC tsmss^^ix 
rill be tbe sunouut of the two cards dn^vm. 

10 
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For example '.—Suppose the person has drawn i 
and a seven, then he ihust add fifteen cai-ds to the firs 
make the number twenty -five, and eighteen to the lai 
tlie same reason ; now fifteen and eighteen make th 
three, and the two cards themselves make tliirty- 
which deducted from fifty-two, leaves seventeen, w 
must be the number of tiic remaining cards, and ab 
the two cards drawn. 

You may perform tliis amusement without touching 
cards, thus : 

J,et the person who has drawn the two cards dedad 
number of each of them from twenty-six, which ishiU 
nuniber of the pack, and after adding the remainder 

fetlier, let him tell you tlie amount, which you privi 
ediict from fifiy-two, the total number of all the cj 
and tlic remainder will be the amount of the two can 
Lxample, Suppose the two cards to be as before, 
and seven ; then the person deducting ten from tw< 
six, tl)ere remain nineteen ; these two remainders u 
together make thirty -five, which } •)u subti-act from i 
two, and tliere must remain seventeen for the amou 
the two cards, as before. 



To tell th§ Amount of the JsTumhers of any Three C 
that a Person ahall dra-w from the Pack, 

After the person has drawn his three cards, dran 
jrourself*, and lay it aside, for it is necessary that the i 
bar of the remaining cards be divisible by three, v^ 
they will not be in a pack of fifty-two cards, if only 1 
be drawn. The card you draw, yon may call the c 
derate, and pretend it is by the aid of that card you disc 
tljc amount of the others. Then tell the party to ai 
many more to each of his cai'ds as will make its nu 
sixteen, which is the third paii: of the remainhig \ 
eight cards j therefore, suppose he has drawn a t' 
seven, and a six : then, to tlie first he must add six c 
to the seroncl, nine, and to tlie tliird, ten, which tog 
niake twenty-five, and tlic four cuxis drawn being add 
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lem, make t\vent}'-iiine. You then take the remaining 
ada, and telling' tliem over, as in the last amuse incnt, 
la find their number to be twenty-three, the amount of 
le three cards the person drew. 

This amusement may also be performed without touch- 
ig the cards, thus : — When the party has drawn his tl)ree 
uds, and you have drawn one, let him deduct tlie number 
f each of the cards he has drawn from seventeen, which 
I one-third of tlie pack after you have drawn your card ; 
od let hun tell you tlie amount of tlie several remainders, 
) which you privately add one to the card you drew, and 
cdacting that amount from tifty-two, (the whole number 
f the cards) the remainder will he the amount of the 
Ince cards drawn. 

Example. Suppose the tliree cards to be ten, seven, and 
ii> aa before ; then, each of those numbers, subtracted 
am seventeen, tlie remainders will be, respectively, 
tftnf ten, and eleven, which, added tog'ether, mnkie 
irenty-eight, to which the single card you drew beirig 
eckoned as one, and added, makes twenty ^ine ; and that 
wabct deducted from fifty-two, leaves twcnty-thrce> 
rhich is the amount of the three cards the .party drew. 

vwvw 

I 

The following amusements piincipally depen(?on dex- 
aity of hand ; and, as what is termed mukinf the pass, 
in be necessar}' to be acciuired, to enal)le tlie operator to 
eifbrm many of them, we subjoin the following expla- 
idon of this term : 

Bnw to make the Pass. — Hold the pack of cards in your 
^t hand, so tlijtt the palm of your hand may be under 
le cards : place tlie thumb of that hand on one side of 
le pack ; the first, second, and third fingers on the other 
demand your little finger between those cards that are to 
» Imnight to the top, and the rest of the pack. Then 
•ce 3'Oiir left hand over the cards in such a manner that 
e thumb may be at C, the fore-finger at A, and the 
her 0ngcrs at B, as in tlie following figure : 
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Bottom* 



Thumb. 



Little Jinger, 




The hands and the two parts of the cards beini 
disposed, you draw oflT the lower cards, confined I 
little finger and the other parts of the right haiM 
place them^ with an imperceptible motion, on the 
the pack. 

But before you attempt any of the tricks that dep< 
making the pass, ^ou must have great practice, s 
able to perform it so dexterously and expeditioudj 
the eye cannot detect the movement of the hand; 
may, instead of deceiving others, expose yourself. 

The Long Card. — Another stratagem, connectec 
the performance of many of the following tricks, ii 
is termed the long card; that is, a card, either a 
longer or yrider flian the other cards, not percept! 
tlie eye of the spectator, but easily to be distinguist 
the touch of the operator. 



vvw««v 



The Divining Card. 

Provitis a pack in which there is a long card ; o 
at that part where the long card is, and present th< 
to a person in such a manner that he ^ill naturall} 
that card. You tlien tell him to put into any part 
pack, and shuffle the cards. You take tlie pack, am 
tiie same card in like manner to a second or third p 
taking care that they do not stand near enough to s 
card each other draws. 
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en draw several cards yourself, among which is 
card, and ask each of the parties if ms card be 
ose cards, and he will naturally say yea^ as they 
Irawn the same card. You then shuffle all the 
;ether, and cutting them at the long card, you 
fore the lii^t person, so that the others may not 
d tell him that is his card. You then put it in 
, shuffle it, cut it again at the same card, and 
the second person. 

n perform tliis recreation without the long card, 
owing manner : 

erson draw any card, and replace it in the pack. 
make the pass, (see p. Ill) and bring that card 
of the pack, and shuffle them, without losing 
lat card. You then offer that card to a second 
at he may draw it, and put it in the middle of the 
[>u make tJie paaa, and shuffle the cards a second 
lie same manner, and oifcr the cttrd to a third 
id so agidn to a foui-th or fifth* 



The Four Confederate Cards, 

w draws four cards from the piu^k, and you tell 
nember one of them, lie then returns them to 

and you dexterously place two under and two 
< of the pack. Under the bottom ones you place 

of any sort, and then taking eight or ten from 
n cards, you spread them on the table, and ask 
n if tlie card he fixed on be among them. If 

you are sure it is one of the two cards on the 
. then pass those two cards to the bottom ; and 
if the lowest of them, vou ask if that is not his 
le again say no^ you take up that card, and bid 

his card from the bottom of the pack. — If, on 
uy, he say his cards are among those you Jirat 
the bottom, you must dexterously take up the 
you put under them, and placing those on the 
le other two be the bottom cards of the pack, 
L are to draw in the manner before described. 
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The Numerical Card. 

Let the long^ card be the sixteenth in a pack of picq* 
cards. Take ten or twelve cards from the top of the p«p 
and spreatlin^ them on the table, dei^ire a person to thu 
on any one of them, and to observe the number it Ufe 
the first card. Make tJie pass at the long card, which^ 
then be at the bottom. Then ask the party the number 
card was at, and countin^^ to yourself from that numbef 
sixteen, turn the cards up, one by one, from thebottfl 
Tlien stop at the seventeenth card, and ask the pciw 
he has seen his card, when he will say no. You then i 
him how many more cards you sliall draw before bii o 
a]) pears ; and when he has named the number, you di 
the card aside with your finger, turn up tlie numb^ 
cutis he proposed, and throw down tlic card he fixed 



«^^vw 



The Cardfoutid out by the Point of a Svford, 

Whin a card has been drawn, you place it under 
long card, and by shuffling tlicm dexterously, you bi 
it to the top of the pack. Then lay, or thi-ow the pacl 
the gTOimd, observing where the top card lies. A hi 
kerchief is then bound round your eyes, which ought ti 
done by a confederate in such a way that you can see 
ground. A sword is put into your hand, with which 
touch several oi ilu- curds, as if in doubt, but never lo 
sight of the top card, in which at last you fix the poii 
the sword, and present to the party who 'drew it. 



The Card hit upon by Guess, 

Sprkai) part of a pack before a person, in such a 
thai only one coiurt card is visible ; and so arrange it, 
it shall appear the most prominent and striking csird. 
desire liim to think on one ; and observe if he fix his 
on the court card. When he tells you he has determ 
on r)ne, shuffle the card, and turning them up one bj 
ushen^u come to the court card tell him that it the 
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he does not seem to fix his eye on the court card, 
hould tiot hazard the experiment ; but frame an ex- 
for performing some other 'amusement ; neither 
ditbe attempted with those who are conversant with 
gort of deceptions. 



TTie Card changed by Woi'd of Command, 

u must have two cards of the same sort in the pack, 
\t king of spades. Place one next the bottom card, 
leven of hearts) and the other at top. Shuffle the 
without displacing those three, and shew a person 
iie bottom card is tiie seven of hearts. This card you 
iTOUsly slip aside with your finger, which you have 
ously wetted, and taking the king of spades from the 
m, which the person supposes to be the seven of 
s, lay it on the table, telling liim to cover it with his 

• 

affle the cards again, without displacing the first and 
aid, and shifling the other king of spades from the 

the bottom, shew it to another person. You then 
that privately away, and taking the bottom card, 

\k. will then be the seven of hearts, you lay that on the 
, and tell the second person (who believes it to be 
log of spades) to cover it with his hand. 
Q then command the cards to change placet; and 

1 the two parties take off their hands, and turn up 
Aids, thoy will see to their great astonishment, that 
commands are obeyed. 



The Three Magical Parties. 

riBB the long card to a person that he may draw it, 
!<eplace it in any part of the pack he pleases. Make the 
, ud bring that card, to the top* Next divide the pack 
ree parcels, putting the long card in the middle heap. 
then ask the person which of the three heaps his card 
. be in. He will, probably, say the middle \ \xv ^Vv^ 
yoa immediiitely shew it to bim. Bvit iSVwe ^^ c^iOsv^t 
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of the othex^ you take all the cards in your liand, pi 
the parcel he has named over the other two, and o1 
ing to put your little fing«r between that and the n 
heap, at the top of which is the card he drew. Yon 
ask at what number in that heap he will have his ca 
pear. If, for example, he say the sixth, you tell do« 
cards from the top of the pack, and then dexterous!} 
ing the pass, you bring tne long card to Uie top, ar 
it down as the sixth. 



The Magic Vote. 
Construct a vase of wood, or pasteboard. (See fig 




On the inside let there be five divisions ; two of t 
c, d^ to be large enough to admit a pack of cards e 
and the other three, e,/, ^, only large enough to com 
single card. Place this vase on A bracket L, whi* 
fastened to the partition M. Fix a silken thread at H 
other end of which passes down the division d^ and 
the puUey I, mns along the bracket L, and gfoes ou 
hind the paxtition M. 

Take three' cards from a picquet pack, and place 
of them in each of the dxvmoi»K e, J« s> making the 
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you lay each catd down, shew it to the person, ' 
seeinff it yourself. When you have completed th 
parcels, ask him at what number, from one to 1 
seven, he will have Iiis card appear, and in whic 
it then is. You then look at the heap throug-h you 
and if the first of the three numbei's, which stands 
the number it is to appear at, be one, put that 1 
top ; if the number be two, put it in the middle ; i 
be three, put it at bottom. Next divide the car 
three heaps in the same manner, a second and tbii 
and liis card will be at the number he chose. 

Example. — Suppose the person wishes his can 
the twentieth from the top ; and the first time of 
the heaps, he says it is in the third heap ; you th 
at the table in the perspective, and you see that1 
fiffure is two ; you, therefore, put that heap in the 
ot the pack. The second and third times, you 
manner put the heap in which he says it is, at b 
the number each time being three. Then lookin| 
pack with your glass, as if to discover which the cs 
you lay the cards down one by one, anil the tw 
will be the card fixed on. 



The Card in the Ring. 

Gbt a ring made of any metal, in which is set i 
transparent stone or piece of glass, to the bottom ol 
is fastened a small piece of black silk ; under the 
to be tlie figure of a small card ; and the silk mus 
constructed, tliat it may be either drawn aside or 
by turning tiie stone round. 

You then cause a person to draw the same sort < 
as that at the bottom of the ring ; and tell him 
it in the candle. Now the ring being so construct 
the silk conceals the card underneath it, you firs 
him the ring, that he may see it is not there, and t 
you will make it appear ; then rubbing the ashes 
card on the ring, you manage to turn the stone c 
dexterously round, and exhibit to liim the small 
the bottom. 
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The Card in the J^rror, 

IDS a mirror, either round or ovaU the frame of 
Qust be at least as wide as a card, and the glass 
; wider than the distance between the frame, by at 
3 width of a card. The glass in the middle must 
e to move in two g^rooves, and so much of the 
ver must be scraped off, as is equal to the size of 
on card. You then paste over the part where the 
ver is rubbed of}', a piece of pasteboard, on which 
id that must exactly fit the space, which must at 
placed behind the frame. 

lis mirror ag-ainst a partition, through which two 
ire to go, by which an assistant in an adjoining 
in easily move the glass in tlie grooves, and make 
i appear or disappear at pleasure. Or it may be 
thout an assistant, if a table be placed against the 
n, and a string fi-om the glass be made to pass 
i a leg of it, and communicate with a small trigger, 
ou may easily push down with your foot, and at the 
ne wiping the glass with your handkerchief, under 
bence that the c^urd may appear more conspicuous, 
ivill also serve most efi'ectually to disguise the 
m. 

g every thing thus arranged, you contrive to make 
1 draw the same sort of card as that fixed to the 
if you do not succeed in this with a stranger, make 
etence for shuffling the cards agsdn, and present 
k to a confederate, who, of course, will draw the 
)U wish, and who is to shew it to two or three 
next him, under the pretence that it might slip 
lory. This card you place in the middle of the 
hen make the paat^ and bring it to the bottom, 
lie person to look for his card in the mirror, when 
fedenile behind the partition is to draw it slowly 
; or ^vou perform tiie operation yourself, press 
g^r nflu your foot, and the card will appear as if 
between the glass and the quicksiKer. While the 
drawing forward, you slide off the c«rd from the 
of the pack, and convey it away. 
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The Card in the Opera Glass. 

Procure an opera g)a^, two inches and a half long 
tlie tube to be made of" ivory, so thin that it may appei 
transparent. Place it in a magnifying glass, of such j 
power, and at such a distance, that a card three quartef 
of an inch long, may appear like a common-sized cit^ 
At the bottom of the tube lay a circle of black pasteboin! 
to which fasten a small card, with the pipes, or iigurei^o 
both sides, and in such a manner, that by turning the tulx 
cither side of the glass may be visible. 

You tlien offer two cards to two persons similar to tfc 
double card in the glass. You put them in the pack agiii 
or convey them in your pocket ; and after a few flouriioiH 
motions, you tell tlie persons you have conveyed the 
cards into the glass ; then you shew each person his C8 
in tlie glass, by turning it in the proper position. 

You may easily induce the parties to draw the tWQcari 
you wish, by placing them first on the top of the pack» in 
then, by making the pass, bringing them to the nuddk 
When you can make the pass in a dexterous manneriiti 
preferable to the long card, wliich obliges tlie openti 
to change the pack frequently, as» if the same cardiit 
ways cbawn, it may excite suspicion. 

To scparaie i/te Two Colours of a Pack of a Cards i 

One Cut. 
To perform tliis amusement all the cards of onecokl 
must be cut something narrower at one end than the o(k 
You show the cards, and give them to any one tiiathen 
shuffle them, then holding them between your handfl, a 
hand being at each extremity, with one motion you scf 
rate the hearts and diamonds from the spaAs and dnbi 

The Mqtamorphosed Cards, 
Ix tlie middle of a pack place a card tliat is aomethi 
wider tlian the rest, which wc will suppose to be the km 
''f spades, under whicU plftA« tbe seven of diamondsi a 
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f that the ten of clubs. On the top of tlie pAck p^jt 
similar to these, and others on which are paiiit»i 
ent objects, viz. 

First card .... A bird 

Second A seven of dinntfm'W 

Third A flower 

Fourth Another serea of diftJiMfyis 

Fifth A bird 

Sixth A ten of clubs 

Seventh A flower 

Eighth Another ten of cliib* 



e seven or eight indifferent caHs, th^ knsctr^ <« 
^ which is the wide cafd» the seven of diaflb&^yte, 
m of clubfc, and the rest any indifferent csu*dft, 
o persons are to draw the two card* tltat are tiuifjT 
idc card, which are the seven of dian*oTrU a/nd trut 
' chibs. You then take the pack it. von;* l^t tA.-wl, 
pen it at the wide end, as you operi a Vy'/k^ and te.l 
eraon who drew the seven of dianMiyiii to pia^^ It *a 
ipening. You tlien blow on the cards and, -u'^X^^^ 
^them, instantly bring the card whica is at to)p», «<v1 
uch a bird is painted, over tF*at susv^^n of ^Ua^^to^^. 
» this dexterously, you must wet tr»e mid^i^^, ftr\^^ ""^if 
left hand, with which yon are to briA^ fjr^ <t >r': */> 
iddle of the pack. You then bid tiie p<trvAV i<y>4c <t 
td, and when he has reniarked tf*e ''i^^e, V> ptarx 
a« it was before. Then Wow on 'J** eard4 a ♦vwivs 
and bringing the seven of diasMXk^ whUUi »« ^ ^lu*. 
'the pack, to the openinj^p, y^i bid l«im v» >>>« ae ai« 
again, when he will sft^t it U "i-at wr»wth Jv^ 'fr*^ 
nay do the same with ail %j<; <^^ier ;r»n^^ '^ w^, 
• with the same person, <^ witi^» ^tM «a«v 'fM?* Sw* 
'dabs. 

5 whole artifice conu5iU in fmA^>A||p t]w( <ias*l* ** -'••-^ 
■the pack to the openinjjj in rh* mv^tffl**^ v/ '^i^ '^^ 
, which requires no great p5^wrt>>* Obi*^' • . '•''/ *^ 
s pack go out of your baiwU. 
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To Discover the Card which is dravmy by the Tkr9\ 

Die, 

Prepare a pack of cards, in which there are oi 
sorts of cards. Dispose Uiese cards in such amanni 
each of the six different cards shall follow each othc 
let the last of each suite be a long card. The cards 
thus disposed, it follows, that if you divide them ii 
parcels, by cutting* at each of the long cards, those { 
will all consist of similar cards. 

Let a person draw a card from the pack, and l 
replace it in the parcel from whence it was drav 
dexterously oflering that part. Cut tlie cards e 
times, so that a long card be always at bottom. \ 
the 'v irds in this manner into six heaps, and giving 
to tuc person who drew the cai*d, tell him that the 
he throws shall indicate the p.ircel in which is the c 
idrew ; ttien take up that parcel and show him the t\ 



vww^ 



To tell theJSTumber of the Cards by their Weigk 

Take a parcel of cards, suppose forty, among 
insert two long cards ; let the first be, for exampi 
fifteenth, and the other the twenty-sixth from th< 
Seem to shuffle the cards, and then cutting them 
first long card, poise those you have cut on in yo) 
hand, and say, '< there should be here fifteen c 
Cut them again at the second long card, and say, ** 
are here only eleven cards." Then poising the n 
der, you say, " here are fourteen cards." 



%/«^wv 



The Four inseparable KinffS, 

Take the four kin^, and behind the last of them 
two other cards, so that they may not be seen, 
spread open the four king^ to the company, and pi 
SIX cards at the bottom of the pack. Draw one of the 
and put it at the top of the pack. Di'aw one of tb 
oards at the bottom and put it towards the middle. 
tf|e ather, and put it at some distance from the M 
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m shew that there remains a king at bottom. Then 
any one cut the cards, and as there remained three 
)g8 at bottom, they will then be altogether in the mid- 
i ofthe pack. 

' ehfoag^ the Cards which several Persons have drawn 

from the Pack, 

thr the top of the pack put any card you please, suppose 
^ueen of clubs ; make the pass, bring that card to 
s middle of the pack, and offer it to a person to draw« 
len, by cutting the cards, bring the queen agab to the 
ddle of the pack. Afoke ti^e pass a second time, 
Bgit to the top, and sjiuffle the cards without displacing 
He on the top. Make the pass a third time, bring 

the middle of the pack, and oflTer it to a second per- 
i to draw, who mutft be at a proper distance from the 
t penon, that he may not perceive it is the same 
d. After the like manner let five persona draw the 
lecaidL 

Hniffle the pack without losing sight of the queen of 
bflb and laying down four other canls with the queen, 
each person if he see his card there ? They will all 
ly • yes," as they all drew the queen of clubs. Place 
r of those cards to die pack, and drawing the queen 
rately away^ you approach the first person, and shewing 

1 tiuit card* so that the others cannot see it, ask if that 
Ikis card ; then putting it on the top ofthe pack, blow on 
ir give it a stroke with your hand, and shew it in the 
le manner to the second person, and so of the rest. 



TThe Card discovered under the Handkerchief, 

JKT a person draw any card ^m the rest, and put it in 
nuddle of the pack ; you make the pass at that place* 
I the card will consequently be at top ; then placing the 
k on the table, cover it with a handkerchief, and put- 
X your hand under it, take off the top card, and after 
nimgto search among the cards for some time* draw it 
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This amiuement may be performed by putting th 
in another person's pocket, after the pass is madi 
veral cards may also be drawn and placed togethei 
middle o^^e pack, and the pass then made. 

7^ Convertible Aces. 

Oir the ace of spades fix, with soap, a heart, 
the ace of hearts a spade, in such a manner that tl 
easily slip off. 

Show these two aces to the company ; then tal 
ace of spades, you desire a person to put his fb 
it, as you place it on the ground, draw %\ 
spade. Jn like manner you place the seeniin( 
hearts under the foot of another person. You th 
mand the two cards to change their places; i 
thev obey your command, the two persons, on tal 
theu* cards, will have ocular demonstration. 

A deception similar to this is sometimes | 
with one card, suppose the ace of spades, over 
heart is pasted slightly. After shewing a pei 
card» you let him h<^d one end of it, and yon 1 
other and whileyou amuse lum with discourse, } 
off the heart. Then la3nng the card on the table, 
him cover it with his hand ; you then knock ur 
table, and command the heart to torn into thi 
•pades* 



To tell the Card that a Perton hoe touched vdth hit 

Tbii amusement is to be performed by conf 
You previously agree with your cc^nfederate oi 
signs, by which he is to denpte the suite, and the p 
cud of each suite ; thus : if he touch the first 1 
his coat, it sig^fies an ace ; if the scoond, a 1 
and then again, if he tak^ out his handkerchief if 
the suite to be hearts ; if he take snuff,— 4iamc 
These preliminaries being settled, you give the ] 
person who is near your confederate, and tell 
jKpaiute any one card from t]hftT^«i»'«biLe you ar 
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*nd daw his finger once over it. He is then to rctum 
you the pack, and while you are shuffling' the cards, you 
wrefiilly note the signals made hy your confederate ; 
tbcn toniing' the cards over one by one, you directly fix 
on the card he touched. 



TJie Card in the Pocket Booh, 

A coiTTEDERATE is prcviously to know the card you 
fctTe taken from the pack and put into your pocket book. 
Tou then present the pack to him, and desire him to fix 
on a card, (which we will suppose to be the queen of dia- 
Bonds,) and place the pack on the table. You then ask 
bimthe name of the card, and when he says the queen of 
diamonds, you ask him if he be not mistaken, and if he 
be Hire that the card is in the pack ; when he replies in 
the affirmative, you say, " It might be there when you 
looked over the cards, but 1 believe it is now in my 
pocket ;" then desire a third person to put his hand in 
your pocket, and take out your book, and when it is 
opened the card will appear. 

The Card iti the Egg, 

Take a card, the same as your long cai-d, and rolling 
it up very close, put it in an c^^^ by making a hold as 
snaU as possible, and which you are to fill up carefully 
*ith white wax. You then offer tlie long card to be 
drawn, and when it is replaced in the pack you shuffle the 
ttitls several times, giving the ^^^ to the person who 
drew the card, and while he is breaking it, you privately 
Withdraw tlie long card, that it may appear upon examin- 
Jg[ the cards, to have gone from the pack into the c^^. 
Wds may be rendered more surprising by having several 
Cgn, in each of which is placed a card of the same sort, 
w then giving the person the liberty to choose which 
Cgip he thinks fit. 

This deception may be still further diversified, by 
baving, as most public performers have, a confederate, 
'fho is previously to know the ^^f^ in which the c(uxl is 
placed i for you may then break th^ oviict e^^^ ^^^ 

11* 
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shew that the only one that contains a card is thi 
which you directed it to be. 



The Card discovered by the Touch or SmeU. 

You offer the long card, or any other that you k 
and as the person who has drawn it holds it in his 1 
you pretend to feel the pips or fig^e on the under 
by your fore-finger ; or you sagaciously smell to it, 
then pronounce what card it is. 

If it be the long card, you may give the pack t 
person who drew it, and leave him at liberty either 1 
place it or not. Then taking the pack, you feel if 
diately whether it be there or not, and shuffling the ( 
in a careless manner, without looking at them, you 
nounce accordingly. 



Theirwerted Cards, 

Prepare a pack of cards, by cutting one end of ) 
about one-tenth of an inch narrower than the ol 
then offet the pack to any one, that he may di 
card ; place the pack on the table, and observe care 
if he turn the card while he is looking at it : if h 
not, . when you take the pack from the table, vou 
the other end of it for him to insert that card ; out i 
turn tibe card, you then offer him the same end ol 
pack. You afterwards offer the cards to a secor 
third person, for them to draw or replace a card ii 
same manner. You then let any one shuffle the cardS) 
taking them again into your own hand, as you turn 1 
up one by one, you easily perceive by the touch ^ 
those cards are that have been inverted, and layinf 
first of them down on the table, you ask the pcrsi 
that card be his, if he say no^ you ask the same of th« 
cond person, and if he say no^ you tell tlie third pcr» 
is his card ; and so of the second and third cards, 
should lay the pack on the table afler each person 
drawn liis card, and turn it dexterously in tuing it 
when it is to be turned, that the experiment may not 
pear to depend on the cvtd&^^CAXvf^ von e;st«d. 
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The Tranamutable Card*. 

nmon pack of cards let the ace of hearts and niiue 

be something larger than the rest. With the 

mmon draw over the ace of hearts a spade, large 

3 cover it entirely, and on each side draw four 

ies. 

: the pack to two persons, so adroitly, that one of 

1 draw the ace of hearts, and the other the nine 

and teU him who draws the latter, to bum it on 
dish. You then take the ashes of that card, put 

a small metal box, and give it to him that has the 
arts, that he may himself put that card into the 
Eistcn it. Then put 'the box for a short time on 

dbh, and let«thc person who put the card in it, 
*, and take .out the card, which he will see is 
nto the lune of spades. 

TTie Convei*tible Cards, 

brm this amusement you must observe, that there 
i letters which may be changed into others, with- 
)pearance of the alteration, as the a into d, the c 
rf, ^, 0, or q ; the i into b, rf, or I / the I into tf 
< o, </, ff*, or q ; the v into y, &c. 
parcel of cards, suppose twenty, and on one of 
e with the juice of lemon or onion,or vitriol and 
J word /aw, (these letters should not be joined ;) 
". other, with tlie same ink, the words old woman ; 
ing them to the fire they both become visible, 
will observe, that by altering the a in the word 
, and adding o before the /, and oman after the w, 
B old woman, l^herefore you make those altera- 
the invisible ink, and let it remain so. On the 
;. cards you write any words you think fit. 
; the cards in such manner to two persons, that one 
[lall draw the word tow, and the other the words 
You then tell the person who drew the word 
it shall disappear, and the words on the other 
be written in its place ; and that you may not 
e cards; desire each of the parties to write his 
lis card. Then putting the cvx^b t»^>3D«t» ^^sA 
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holding; tliem before the fire, ss if to draw the naiMi. 
written the word iaw will presently cluuig^ into eM«M 



The Enchanted Palacr. 




0.1 the six-sided plane, A It C D E y, ilraw hIxb 
diunetcng 1 and on each of these place perpcndicululy 
plane mirrora which must join exactly at the centiCi 
which placed back to back, must be as thin as paw 
Decoratethe exterior boundary of tliis piece, (wliichi 
the extremity of tlie angles of the heiafroni with si 
lumns, llial at the same time seri'e to support the mil 
by gToovcB tbiTned on their inner Hides. Add to theM 
himatlieir cntablntures, and cover the edifice invhib 
manner you please. In each one ofthe»e six triang 
spaces, contained between two mirrurs, place little fij 
orpaateboaiil, in reUef, re^ieientini; such objecti m v 
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in an hexagonal form will produce an agreeable ef- 
To these add small figures of enamel, and take par- 
ar care to conceal by some object that has no relation 
le subject, the place where the miirors join, which, as 
re observed, all meet in the common centre. 
"hen you look into any one of the six opeiungs of this 
i^e, the objects there contained, being reflected six 
8, ndll seem entirely to fill up tiie whole of the buil- 
'• I'his illusion will appear very remarkable, especi- 
if the objects chosen are properly adapted to the ef- 
vhich the mirrors are intended to produce. 
you place between two of these mirrors part of a 
iicatioiiy as a curtain, and two demi-bastions, you will 
m tniite citadel with six bastions ; or if you place part 
ball-room, ornamented with chandeliers and figures, 
home objects being here multiplied, will aiford a very 
ling prospect. 

Opaque Bodia teendnffly tramparera. 



fmam the case AB C D, place jrofurmirrors O P Cfc R, 
disposed, that they may each make an angle of 45 
ireei, that is that they may be half way inclined from 
perpendicular, as in the figure. In each of the two 
rcnnities A B, make a circular overture, in one of which 
the tube G I^ in tiie other the tube M F, and observe 
; In each of these is to be inserted another tube as H 
I. [ Obtei-ve, These four tubes must terminate in the 
itanee of the case, and not enter the inside^ that tlv«^ 
r not hinder the effect of the imrrota, TU^t tooa-SsJA. 
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reflection of the rays of light from the mirrors, darkensi 
some degree the brightness of the obiect ; some light i 
]Uso lost by the magnifying power of the perspective. B 
therefore, instead of the object-glass at G, andconcavi 
eye-glass at F, plain glasses were substituted, the magni 
fying power of the perspective will be taken away, and the 
object appear brighter.] 

Furnish tlie first of these tubes with an object-glass at G^ 
and a concave eye-glass at F. You are to observe, that ii 
regulating the focus of these glasses with reg^azd to the 
lengtli of the tube, you are to suppose it equal to the fine 
G, or visual pointed ray, which entering at the aperture 6 
is reflected by the four mirrors, and goes out at the other 
aperture F, where the eye-glass is placed. Put any glMi 
you please into the two ends of the moveable tubes H ni 
L ; and lastlv* place the machine on a stand E, moveihlB 
at tlie point S, that it may be elevated or lovered it 
pleasure. 

When the eye is placed at F and you look throimh the 
tube, tlie rays of light that proceed from the object T 
passing through the glass G are successively reflected by 
the mirrors O P Q and R to tlie eye at F, and there poiit 
the object T in its proper situation, and tiiese rays ^^p^r 
to proceed directly from that object. 

The two moveable tubes H and I, at the eztrenu^ rf 
which a glass is placed, serve only to disguise the illiiiiOQ» 
for they have no communication with the interior of the 
machine. This instrument being moveable on the stavi 
E, may be directed to any object ; and if furnished with 
proper glasses, will answer the purpose of a commoi 
perspective. 

The two moveable tubes, H and T, being brought togeth- 
er, the machine is directed towards any object, and ae■^ 
ing a person to look at the end F, you ask him if he leci 
that object distinctly. You tlien separate the two mofea- 
ble tubes, and leaving a space between them 8ufiicieiitl| 
wide to place your hand or any other solid body, you tel 
him that the machine has the power of making objecti 
visible through the most opaque body ; and as a proo( 
you desire him to look at the same object, when to hii 
great surprise he will sec it as distinctly as ii'no solid bod]r 
interposed. 
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Tlus experiment is the more extraordinaiy as it is very 
£fficult to conceive how the effect is produced : the two 
tnns of the case appearing* to be made for the purpose of 
npporting the perspective glass ; and to whatever object 
it be directed, the effect is still the same. 



The Deforming Mirron, 

Ii a person look in a concave mirror placed pcrpendi- 
Odar to another, (that is, supposing one mirror be laid on 
the floor, and the other attached to the ceiling*,) his face 
vin appear entirely deformed. If tlie mirror be a little 
■Kfined, 80 as to make an angle of 80 deuces, (that is, 
•ie-ninth part from the perpendicular,) he will then sec all 
(be parU of his face, except the nose and forehead. If it 
be inclined to 60 degrees, (that is one-tiiird part,) he will 
■ppear with tliree noses and six eyes ; in shoil, the appa- 
ftnt deformity will var}- at each degree of inclination, and 
Vhen the glass comes to 45 degrees, (that is, half-way 
down) the face will vanish. If, mstcad of placing the 
two mirrors in this situation, they are so disposed that 
tbeir junction may be vertical, then different inclinations 
vin produce other effects, as the situation of the object 
'Biitivc is quite diffci*cnt. 

Tlie Magic Tube, 

FnocvRE a small tube of glass, whose canal is extremely 
"••how, and open at both ends ; let one end of it be 
PHinged in water, and the water within the tube will rise 
^a conndcrable height above the external surface : or if 
^o or more tubes be immcrged in the same fluid, the one 
*ith a narrow canal, and the other wider, the water will 
i^nend higher in the former than the latter. 



ENDLESS AHUSGHENT. 
The JUagidan'i JtHrrof- 




CoffSTBcer » box of wood, of a cubical ihape, A ' 
of about IS inches every way. Let it be filed 
pedestal P, at the usual height of a man'i head. I 
side of thit box let there be an opening', of an ovi 
ten inches high and seven Wide. In flus box pla 
Tnirron, A D, with their backs a^nst each ouie 
thcra croas the box in a dia^nal line, and- in a 
position. Decorate the opening' in the sides of > 
will) foiw oval frames and transparent g;l asses, an 
each withacurtainjKicontrivedBS toalldrawupti 

Place four persona in front dF the four sides, 
equal distances from the boic, and then draw them 
they may see themselves in the mirrors, when 
them, instead of his own figure, will see that of ' 
son next to him, butwho uill appear to him to bi 
on the opposite side. Tlieir confusion will be th 
ler, as it will be very diflicult, if not imposubte for 
discover the mirrors concealed in the box. The r 
this phenomenon is evident; for thouf^h the rays 
may be turned aMde by a mirror, yet they alwayi 
-tn proceed in riffUt lines. 
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The Pertpective Mirror. 

T 




IB % box, ABC D, of about two feet lonp, 15 
de, and 13 inchei high. At the end A C, place 
: mirror, the focus of whose puallel rays is IB 
)in the reflecting surface. At I L phice a paste- 
icked, in which i hole ia cut, sufficiently I»^e to 
e mirror H the object placed at B E F D. Co- 
>p of the box, troin A to I close, that the nurror 
le entirety darkened. The other part I B must 
edwlth glass, under which is placed a gauze or 
<er, to prevent the inside from bring seen. Hake 
lire at G, nearthe top of the mde B B, beneath 
1 the inside, place in succession paintings of via- 
BcapcB, figures, &c. so that they may be in front 
rror H. Let the box be bo placed that the ob- 
^be strongly itlununated by the sun, or by.wai 
aced under the enclosed part of the box A I. 
iimple construction, the objects placed at G D 
irown into their natural perspective, and if tlie 
be property chosen and well executed, the ap- 
: will be b6th wonderful and plea^ng. 



Gunpmnder explodedby Refleetian. 

two concave mirrors at about 12 or 15 feet dia- 
m each otlier, and let the axis of each be in the 
u IntbefocuBof oneof themf\ac&a.^^%<n^ 
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m 



aiid in the focus of the othcrplace some gunpowder. "With 
a pair of double bellows, which make a continual blast, 
keep constantly blovdng' tlie coal, and notwithstanding 
tiic distance between them, the powder will preaend^ 
take fii'e. 



The Jgniting Mirrors, 

1'he rays of a luminous body placed in the focus of a 
concave mirror, being reflected in parallel lines, and a 
second mirror being placed diametrically oppoaite to the 
first, will set fire to a combustible body, by coUecting thoit 
rays into its focus. 

«Ai^ WW 

The Armed Apparition, 

If a person with a drawn sword place liimself before a 
large concave mirror, but further from it than its fbcii% 
he will see an inverted imag« of himself in the air, between 
him and the mirror, of a less size than himself. If he 
steadily present the sword towards the centre of the miS 
ror, an image of the sword will come out from it, point to 
point, as if to fence with him ; and by his pushing the 
sword nearer, tlie image will appear to come nearer to 
him and almost to touch his breast. If the mirror be 
turned 45 degrees or one-eighth round, the reflected image 
will go out perpendicular to the direction of the swourd 
presented, and apparently come to another person placed 
in the direction of the motion of tlie image, who, it he be 
unacquainted with the experiment, and does not see the 
original sword, will be much surprised and alarmed. 



Tlie Phantom, 

You inform a person that at a certain hour, and in a 

certsun place, he shall see the apparition of a deceased 

friend, (whose portrait you possess.) In order to produce 

this pliantom there must ht. a door which opens into as 

apartment to which there is a considerable descent. Under 

tbut door you arc to place \\ve \>OT\i3l\^ >N\\vsi\vxB»siLVt 

n verted and strongly iUuimivaled, xkax. Vtioa.^ \^^\>tTvsgB6fei^ 



p 
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zetfected by the mirror, which must be large and well 
polished. Then having introduced the incredulous specta- 
tor at another door, and placed him in the proper point of 
new, you suddenly throw open the door, when to his 
gKat surprise he will view the apparition of his friend. 



v«^v^ 



The Di9torting Mirror, 

OmciAirs sometimes grind a glass nurror concave in 
one direction only, or longitudinally ; it is in fact a concave 
portion of a cylinder, the breadth of which may be consid- 
fred that of the mirror. A person looking at his face 
in this mirror, in the direction of its concavity, will see it 
corioosly distorted in a very leng^ened appearance ; and 
lij turmng the cylindrical mirror a quarter round, his 
▼Mige will appear distorted another way, by an apparent 
JQcrets* »n width only. If in a very near situation before 
fti jou put your finger on the right hand side of your nose, 
It will appear the same in the mirror ; but if in a distant 
■tnation, somewhat beyond the centre of concavity, you 
^gsin looll at your face in the mirror, your finger will 
^pear to be removed to the other ade myoxa nose« 



Water colder than Tee, 

Ptt a himp of ice into an equal quantity of water, heat- 
^to 176 degrees, the result will be, that the fluid will be 
^ hotter than water just beginning to freeze ; but if a little 
•^ tdt be added to the water, and it be heated only to 
166 or 170, a fluid will be prodiicjcd colder than the ice 
*w tUfirat, 



<wv%vw\ 



Exploding Salt, 

Ir a small quantity of powdered charcoal and hyper^ 
***yniuriate of potash be rubbed together in a mortar, an 
JJ^losion will be produced, and the charcoal inflamed. 
*™ee-part8 of this salt, and one of sulphur, rubbed toge- 
"*er in a mortar, produce a violent detonation. \i ^fcr\0«. 



1 
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with a hammer on an anvil, there is an exploaion like the 
report of a pistol. 

When concentrated sulphuric .acid is poured upontiiii 
salt, there is a considerable explosion -, it is thrown aboitt 
to a great distance, sometimes with a red flame ; and tbeie 
i» eiLhaled a brown vapour, accompanied wiUi a strong 
fidour. 



Dioptncal Paradox. 




■ 

Coif STRUCT a machine like the above fig^ire. Its effect 

will be, that a print or an ornamented drawing, with any 

object, such as an ace of diamonds, &c. in the centre F| 

will be seen as an ace of clubs when placed in the machine, 

and viewed throug'h a single plain glass only, contained u 

the tube E. The glass in the tube F, wliich produces tluf 

surprising change, is somewhat on the principle of the 

common multiplying glass, as represented at G, which, b} 

the number of its inclined surfaces, and from the refractive 

power of the ravs proceeding ^rom \>\t c\i^^c\s v^*ced be 

/ore it, shows it'in a multipWed s\aX.e. T\\eoY\N ^\«i««« 

j^ thutthc sidrs of thi8gla»awpc«V^\,wcv^^>^^^^^^^^* 
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from the base to a point in the axis of tlie g-lass like a cone : 
it has six sides, and each side from its ang'iilar position to 
the eye, has the property of refracting* from the border of 
the print F, such a portion of it (designedly placed there) 
liwill make a part in. the composition of liie fig^ure to be 
lepresented ; for the hexag'onsJ and conical figure of tliis 
giiss prevents any part of ti^e ace of diamonds being seen ; 
consequently the ace of clubs 'being previously and me- 
chanically drawn in the circle of refraction in six different 
parts of die border, at 1, 2, 3, 4, 5, 6, and artfully disguis- 
ed in the ornamental border, by blending them with 
H, the glass in the tube at £ will change the appearance 
of the ace of diamonds, F, into the ace of clubs, G. In the 
Same manner many other prints undergx) similar changes, 
According to the will of an ingenious draughtsman who 
Qiay design them. The figure of the glass is shown at H. 



2*0 shorw the Spots in tJie Sun's Disk, by its Image in the 

Camera Obacura, 

Pitt the object glass of a ten or twelve feet telescope 
into the scioptric baU, and turn it about till it be cUrectly 
Opposite the sun. Thei) place the pasteboard mentioned in 
pa^ 16, in the focus of the lens, and you will see a clear 
briglit imag^ of the sun, of about an inch diameter, in 
which the spots on the sun's surface will be exactly 
described. 

As this image is too bright to be seen with pleasure by 
the naked eye, you may view it through a lens whose 
focus is at fflx or eight inches distance, which, while it 
prevents the light from being offensive, will, by mag^ify- 
m^ both the image and the spot, make them appear to 
greater advantage. 



T?ie Diagonal Opera Glass, 

Bt the diagonal position of a plane mirror, a curious 
opera glass is constructed, by "wVucYv mvj ■^erwysv^Si'^s^i^ 
viewed in & theatre or public comnaoiv^ 'w\XX\<>>x^^'^^'^^'^'^' 

12* 
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It consists only in placing a concave glass near the p]an(; 
mirror, in the end of a short round tube, and a convex 
glass in a hole in the side of tlie tube, then holding the 
end of the tube with the glass to the eye, all objects next 
to the hole in the side will be reflected so as to appeirii 
a direct line forward, or in a position at right angles to the 
person's situation who is looked at. Plane glasses, initeid 
of a convex and concave, may be used, but in this cut 
the size of the object will not be increased, but itwil 



appear brighter. 



To observe an Eclipse of the Surif vntkout Injury to theE^ 

Take a burning glass, or spectacle glass, that magnifiei 
very much ; hold it before a book or pasteboard, twice the 
distance of its focus, and you will see the round body of the 
sun, and the manner in which the moon passes betveei 
the glass and the sun, during the whole eclipse. 



The Burnt Wntinff ivstored. 

Cover the outside of a small memorandum book with 
black paper, and in one of its inside covers make a flapi 
to open secretly, and observe there must be nothing over 
the flap but the black paper that covers the book. 

Mix soot with black or brown soap, with which rub the 
side of the black paper next the flap ; then wipe it cletfii 
so tliat a white paper pressed against it will not receive 
any mark. 

Provide a black lead pencil that will not mark without 
pressing hard on the paper. Have likewise a small boi^ 
about the size of a memorandum book, and that opens on 
both sides, but on one of them by a pnvate method. Give 
a person the pencil and a slip of thin paper, on which he 
is to write what he thinks proper ; you present him the 
memorandum book at tlie same time, that he may not 
write on the bare boJU^d. You tell him to keep what lie 
writes to himself and direct Iiim to bum it on an iron pbtr 
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id on a cliafing-dish of coals, and ^ve you the ashes. Tou 
len go into another room to fetch your magic box, before 
eacnbed, and take with you the memorandum book. 

Having previously placed a paper under the flap in the 
Ofver of the book, when he presses hard with tlie pencil, 
> write on his paper, every stroke, by means of the stuff 
iibbedon the black paper, will appear on that imder the 
lap. You therefore take it out, and put it into one side of 
he box. 

You then return to the other room, and taking a slip of 
lank paper, you put it into tlie other side of the box, 
fcxewing the adies of the burnt paper over it. Then shak- 
ng the box for a few moments, and at the same time tuni- 
ng it dexterously over, you open the other side, and shew 
he person the paper you first put in, the writing on which 
w ^nll readily acknowledge to be his. 

If there be a press or cupboard tliat communicates wxfh 
he next room, you need only put the book in the press^ 
ind your assistant will open it, and put the paper in the 
ox, which you presently after take out, and perform the 
est of the amusement as before. 

There may likewise be a flap on the other cover of the 
>ook, and you may rub the paper against that with red 
&ad. In tKis case you give the person the choice of writ- 
ig either with a black or red pencil ; and present him tlie 
»xoper ude of the book accordingly. 



The Opa^ie Box made transparent, 

H&xB a box of three or four inches long, and two or 
hree wide, and have a sort of perspective glass, the hot- 
om of which is the same size with the box, and slides out, 
bat you may privately place a paper on it. The sides of 
hb perspective are to be of glass, covered on the inside 
^ith fine paper. 

Let a person write on a slip of paper, putting your 
Memorandum book under it as in the last amusement ; then 
ive him the little box, and let him put what he has written 
ito it In the mean time you put the memorandum book 
ito the press, where the persj^ctLve is aVre^v '1^^%c«^ 
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Your assistant then takes the paper out of the book, and 
puts it at the bottom of the perspective ; wliich you presenl- 
ly take out of the press, and direct the person to put the fit^ 
tie box that contiuns his paper under it. You then kak 
in at the top of the perspective, and feigning to ns 
through the top of the box, you read what is written (■ 
the paper at the bottom of the perspective. 

'With this perspective box you may perform anotfacr 
amusement, which is, by having in a bag twelve or moR 
ivory counters, numbered, which you shew to the compt- 
ny, that they may see all the numbers are different. Yoi 
tell a person to draw any one of them, and keep it doM 
in his hand. You tlien put the bag in the press^ wbn 
your assistant examines the counters, and sees which f 
wanting, and puts anotlier of the same number at the bo^ 
tom of the perspective, whioh you then take out, tid 
placing tlie person's hand close to it, look in at the top^ 
and preten^ng to see through his hand, you name tk 
number on the counter in it. 



Tfie T^ranspoaable Pieces. 

Take two guineas and two shillings, and grind pittrf 
Ihem away, on one side only, so thattliey may be but baV 
the common thickness ; and observe, that they miist be 
qidte thin at the edge ; then rivet a guinea and aihilliiC 
together. Lay one of tlicse double pieces, with the d^ 
ling upwards, on the palm of your hand, at the bottom of 
your three first fingers, and lay the q|her piece with the 
giiiiica upwards in the like manner, in the other hand. 
Let the company take notice in which hand is the guineii 
and in which is the shilling. Then as you shut your hsiKhi 
you naturally turn the pieces over, and when you open 
them again, the shilling and the guinea will appear to 
have changed their places. 



The Penetrative Guinea. 
Phovide a round tin box, of tlie size ot' a large snuffboi* 
and in this, place eight other boxes, which will go eafl|!f 
ij>to each other« and let the least of them be of asiscto 
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hold a g^iinea. Each of tliesc boxes should shut with a 
-hinge, and to the least of them there must be asniali lock, 
V that is fastened with a spring', but caimot be opened with- 
i Qot a key ;— -obsen'c that all these boxes must be shut so 
§|nety, that they may be closed all at once. Place these 
^ bokes in each other, with their tops open, in the drawer 
i «f the table on wliich you make your experiments ; or, i£ 
}yoa please, in your pocket, in such manner ihattliey 
y Muiot be displaced. 

i Then aak a person to lend you a new guinea, and desire 

• him to mark it that it may not be changed. You take this 

■! ]uece in one hand, and in the other you have anotlier of 

.- the same appearance, and putting you hand into tlie draw- 

' er, you slip the piece that is marked into the least box, and 

Anrtting them all at once, you take them out ; then shew- 

. aig the piece you have in your hand, and which the com* 

pany suppose to be the same that was marked, you pre- 

trnd to make it pass through the box, and dexterously 

convey it away. 

You then present the box, for the spectators do not yet 
know that there are more than one, to any person in com- 
|»any» who, when he opens it, finds another, and another, 
611 ne comes to the last, but that he cannot open without 
the key» which you then give him, and retiring to a £•- 
luit part of the room, you tell him to take out the guineji 
himaelf, and see if it be that which he marked. 

This amusemeet may be made more surprising, by put- 
tinff the key into a snuff-box of one of the company, which 
you may do by asking him for a pinch of his snun, and at 
the same time conceal the key, which must be very small 
«mon|^ the snuff; and when the person, who is to open 
the box, asks for the key, you tell him that one of the com- 
pany has it in his snuff box. This part of the amusement 
nay likewise be performed by means of a confederate. 

To make Pictures of Birds vnth their natural Feathers. 

FiasT take thin board or pannel, o( ^<e^ ot ^tixNM:A^^ 
well fteasoned that it may not Bhriivk. ; tYven \»*^^ '^V^Nfc 
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paper smoothly on it, and let it dry } if the colour of tk' 
wood shew throug^h, paste a second paper over it. Wbci 
the paper is diy, get ready any bird that you woaU » 
present and draw the outline as exact as you can on the 
papered pannel. You then paint the ground-work, stnnp 
of a tree, the bill and legs, their proper colour, with vi- ; 
ter^olours, leaving the body to be covered with its owi 
natural feathers. In the space you have left for the body, 
you lay on very thick gum water, letting each coat dij , 
before you lay on another, and so continuing till the | 
gum is as thick as a shilling. Then take the feathenoff 
me bird ; and as you proceed, draw a camel's hair peiM4 
dipped in g^m-water, over the coat of g^um that you km' 
lud on the paper, that it may mare r^idily adhere. M 
you strip the bird^ you must fix the feathera in theirpf^ - 
per places on the board, and you shave the shafts or ileal 
of the larger feathers, that they may lay flat. The wfB/t 
ready way^ to perform the operation, is to provide youndf 
with a pair of steel pilars to take up and lay on thefeft* 
thers with . You should prepare some small leaden weigUf 
to lay on the feathers, that they may more readily adSie^ 
to, and lay flat on," the gum. The part where the eye > 
must be supplied by a small piece of paper, coloured vA 
shaped like one, or you may, probably, be able to get a 
glass bead that will answer the piupose better. In Older 
thai the feathers may lay smooth and regular, when the 
whole is perfectly diy, lay a bool^ or a flat board, with a i 
wei^t on it. 

I 

The *irt of Bronzing, 

fiROHziiro is that process by which fig^es of plaster^^ 
pans, wood, &c. are made to have tlie appearance of cop- 
per or brass. The method is as follows : 

Dissolve copper fiUng^ in aqua-fortis. When the coppef 
has impregnated tlie acid, pour off the solution, and put 
into it some pieces of iron, or iron filings. The effect rf 
this will be to sink the powder to the bottom of the acid 
Pour off tlie litiuor, and wash the powder in succewve 
quantities of fresh water. When the powder is dry, it iita 
^P rubbed on the figure with a soft cloth, or piece of ka- 
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.ther ; but observe, that previously to the application of the 
" bronze powder, a dark blackish sort of green is first to be 
^ Itid on the figure ; and if you wish the powder to adhere 
^•^tnmgcTf mix it with g^um water, lay it on like paint, with 
camel's hair brush, or previously trace the parts to be 
with gold size, and when nejurly dry, rub the 
foirdar over it. 



Mrthod 9/ taking" the Impreukm of Bvtterfliet on Paper, 

Cuv the wings ofT the butterfly, lay them on clean, in 
Ibefonn of a butterfly when flying. Spread some thxk 
dean gum-water on another piece of paper, press it on '>he 
vingi^ and it will take them up ; lay a piece of white pa f er 
orer it^ and rub it gently with your finger, or the sm > th 
handle of a knife. The bodies are to be drawn in the 
which you leave between the wings. 



^w^vw 



« To make Moulds of Horn, 

Ir you wish to take the impression of any coin* medal, 
kc, previously anoint it with oil ; then lay the horn shav- 
bgs over it in its softened state. When dry, the imprea- 
aon will be sunk into the horn ; and this iKnll ser%'e as a 
mould to re-produce, either by plaster-of-paris, putty and 
glue, or isinglass and g^und egg-shells, the exact resem- 
blance of tlie coin or medal. 



To soften Horn, 

To one pound of wood ashes, add two pounds of quick 
Kme ; put them into a quart of water. I^et the whole boil 
till reduced one-third. Then dip a feather in, and if, on 
drawing it out, the plume should come off, it is a proof 
that it has boiled enough ; if not, let it boil a little loneer. 
When it is settled, filter it off> and in the liquor urns 
strained put in shavings of horn. Let them soak for three 
days ; and, first anointing your hands with oil, work the 
horn into a mass, and print or monld ilmXo ^jvn ^'d;:^^^^>Sk. 
tlease. 
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To cast Figures in Imitation of Ivory, 

Make isinglass and strong' brandy into a paste, wiA 
powder of egg-shells, vcr} finely ground. You may gin 
it what colour you- please ; but cast it warm into yov 
mould, which you previously oil over. Leave the figiR 
in !lie mould till dry, and you will find, on taking it oi^ 
that it bears a very strong resemblance to ivoiy. 



To extract the Silver' out of a JRing^ that » thick gildedf n 
that the Gold may remain entire. 

Take a silver ring tliat is thick gilded. Make a fittk 
hole tlirough tlie gold into the silver ; then put the liif 
into aqua-fortis, in a warm place : it will dissolve the A 
ver, and the gold will remain whole. 



To soften Iron or Steel, 

EiTRSB of the following simple methocls will makeiroa 
or steel as soft as lead : 

1. Anoint it all over with tallow ; temper it in a geiitk 
chai'coal fire, and let it cool of itself. 

2. Take a little clay, cover your iron with it, temper H 
in a charcoal fire. 

3. When tlie iron or steel is red hot, sticw helleboce 
on it. 

4. Quench the iron or steel in the juice or water rf 
common beans. 



To Take a P faster ^f-Paria Cast from a Person's Face. 

The person must lie on his back, and his hair be tied 
behind. Into each nostril put a conical piece of paper, 
open at each end to allow of breathing. The face is to 
be lightly oiled over, and plaster being properly preptf^ 
cd, i** to be poured over the face, taking rare tliat the 
eves are shut, till it is a quarter of an inch thick. Inafc* 
minutes, the plaster may be removed. In this a niowW» 
to be formed, fi on which a second CAst is to be takeBf 
tliat will furnish casts exactly Uke the original. 
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Curious Expeviment -with a Glass of Water, 

» ^-iTDRATE a certain quantity of water in a modcrat* 

^*t, with tliree ounces of sug'ar ; and when it will no lon- 

^,2^ receive that, there is still room in it for two ounces of 

f^^of tartar, and after that for an ounce and a drachm of 

j*feen vitriol, nearly six drachms of nitre, the same of sal- 

^iDoniac, two drachms and a scruple of alum, and a 

^^^hm and a half of borax. 

To make Artificial Coruscatiofu, 
There is a method of producing artificial coruscations, of 
^arkling^ fiery meteors, which will be visible, not only in 
Uie dark, but at noun-day, and that from two liquors actu- 
^y cold. The method is this : — Fifteen gndns of solid 
phosphorus are to be melte^^ in about a drachm of water : 
>^hen this is cold, pour upon it two ounces of oil of vitriol ; 
let these be shaken together in a large phial, and they 
Will at first heat, and afterwards will throw up fiery balls in 
^rcat number, which will adhere like so many stars to tht 
Bides of the glass, and continue burning a considerable 
Uxne ; after tlus, if a small quantity of oil of turpentine be 
poured in, without shaking the phial, the mixture will of 
Itself take fire, and burn very furiously. ThQ veutl 
should be large, and open at the top. 



Another Method, 
Artfiicial coruscations may also be produced by meai^s 
of oil of vitriol and iron, in the following manner : — Take 
a glass body capable of holding three quarts, put into this 
three ounces of oil of vitriol, and twelve ounces of water ; 
then wanmng the mixture a little,throw in at several times, 
two ounces, or more, of clear iron filings ; upon this, an 
ebullition and white vapours will arise ; then present a 
lighted candle to the mouth of the vessel, and the vapour 
will take fire, and afford a bright fulmination or fiash, like 
lightning. Applying the candle in this manner several 
times, the effect will always be tiie same, ftnd sometimes the 
fire ¥dll fill the whole body of the glass, Mvd ev^^xvoxE^iViJksiSfc. 
to the bottom of the liquor ; atot\ieT9, V\^ wjXt ^%v2«l v 

1^ 



146 ENDLESS AKUSEMENT. 

little way down its neck. The great caution to be i 
making this experiment, is the making the vapou 
proper heat ; for if made too cold, few vapours will 
and if made too hot, they will arise too iast, and wi 
tfike fire in the neck of the glass, without any rema 
coruscation. 



To produce Fire from Cane, 

Tbe Chinese rattans, which are used, when sp 
making cane chairs, wiU, when dry, if struck againi 
other, gpive lire ; and is used accor^ugly in some pla 
lieu of flint and steel. 



To make an Eolian Harp, 

This instrument may be made by almost any carp 
it consists of a long narrow box of very tliin deal, 
five or six inches deep, with a circle in tlie middle 
upper nde, of an inch and a half i» diameter, in wh 
to be drilled small holes. On. this side, seven, ' 
more strings, of very fine gut, are sti'etched overbri 
each end, like the bridges of a fiddle, and screwe( 
relaxed with screw pins. The strings must be all ti 
one and the same note, and tlie instrument be pi 
some current of air, where the wind can pass over its 
with freedom. A window, of which the width is i 
equal to the length of the harp, with the sash justn 
give the air admission, is a proper situation. WJ 
air blows upon these strings, with different deg 
force, it will excite different tones of sound ; sometii 
blast brings out all the tones in full concert, and son 
it sinks them to the softest murmurs. 



To tkew the Pressure of the Mmosphere, 

IrvxBT a tall glass jar, in a dish of water, and 
lighted taper uuder it : as the taper consumes the ai 
jar, its pressure becomes less on tlie water immt 
under the jar ; while the pressure of the atmosphere 
i»»trr m$h$ut the circle of the jar remaiiung the san 
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of the water in the dish will be forced up into the jar, to 
supply the place of the air whicli the taper has consumed. 
Nothing but the pressure of the atmosphere could thuR 
tuue part of the water to rise within the jar, above its own 



Subaqueout Exhalation, 

i PouK a little clear water into a small glass tumbler, and 
[ put one or two small pieces ofphosphoret of lime into it. 
> In a short time, flashes of fire will daxt from the surface of 
1 the water, and terminate in ringlets of smoke, which will 
: iKcnd in regular succession. 



tAfWW 



> 

Remarkable properties in Cei'tain Plants, 

Plahts, when forced from their natural position, are 
Endowed with a power to restore tliemselves. A hop-plant, 
twisted round a stick, directs its course from south to west, 
•s the sun does. Untwist it, and tie it in the opposite 
direction ; it dies. Leave it loose in the wrung direction ; 
it recovers its natural direction in a single night. Twist a 
branch of a tree so as to invert its leaves, and fix it in that 
poution ; if lefl in any degree loose, it untwists itself ^^- 
dually, till the leaves be restored to their natural position. 
What laetter can an animal do for its welfare P A root of a 
tfee meeting with a ditch in its progress, is lud open to the 
air ; what follows P It alters its course like a rational being, 
dips into tiie g^und, surrounds the ditch, rises on the 
opposite side to its wonted distance from the surface, and 
then proceeds in its original direction. Lay a wet spon^ 
near a root Isud open to the air ; the root will direct its 
course to the sponge ; change the place of the sponge ; the 
root varies its direction. Thrust a pole into the gfround at 
a moderate distance from a climbing plant ; the plant directs 
its course to the pole, lays hold of it, and rises on its na- 
tural height. A honeysuckle proceeds in its course, till it 
be too long for supporting its weight, and then strengthens 
itself by shooting mto a spiral. If it meet with auothet ^U.wt 
of the name kind, they coalesce for m\xtus\«M^^oxN.\ ^^ 
yne acrewingto the right, the other \jo lYieVfcix.. ^^ *.\tfsiiK*i' 
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auckle twig meet with a dead branch, it screws from the 
right to the left. The claspers of brion^ shoot into a spnll 
and lay hold of whatever comes in their way, for support. 
If, after completing a spiral of three rounds, they meet vilh 
nothing, they tty a^ain by altering their courac. 

Flover Curiously affected by the Sun and the Weather, 

Ths petals of many flowers expand in the sun, but 
<^ntract all night, or on the appi-oach of rain. After the 
•eeds are fecundated, the petals no longer contract. Al 
the trefoils may serve as a barometer to the husbandnuBi 
they always contract their leaves on an impending itoiB. 



Eaey Method of obtaining Flowers of different Cotourifiw 

the same Stem, 

Scoop out the pith from a small twig of elder, andlumog 
fplit it lengthwise, fill each of the parts with small sedi 
that produce flowers of different colours, but that bloooa 
nearly at the same time. Surround them with euth; vA 
then tying together the two bits of wood, plant ^e vbole 
in a pot filled with earth, properly prepared. 

Aluminous Bottle^ •which loiU shew the ffour on a ITatckif^tk 

Dark. 

Tbrow a bit of phosphorous, of the size of a pea, into t 
long glass phial, and pour boiling oil carefully over it, till 
the phial is one-third filled. The phial must be carefuOf 
corked and when used should be unstopped, to admit the 
external air, and closed again. The empty space of the 
phial will then appear luminous, and give as much ligfattf 
an ordinary lamp. Each time that the light disappears, on 
removing the stopper it will instantly rc-appcar. In cold 
weather the bottle should be warmed in the hands before 
ihfi stopper is removed. A phial thus prepared may be 
used every night for six months. 



^M/\^A#v 
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To make lunUnoua Writings in the Dark. 

Fix a small piece of solid phosphorus in a ^uill, and write 
with it upon paper ; if the paper be earned into a dark 
xoomy the writing- will appear beautifully luminous. 



The Sublimated Tree, 

Ihto a lar^e glass jar, inverted upon a flat brick tile, and 
containing near its top a branch of fresh rosemary, or any 
other such shrub, moistened with water, introduce a flat 
thick piece of heated iron, on which place some g^m foen- 
voin* in gross powder. The benzoin, in consequence of the 
heat, udfi be separated, and ascend in white mmes, which 
will at length condense, and form a most beautiful appear- 
ance upon tlie leaves of the vegetable. 



JEa»Sf and ctirioue Methods of foreteOing Rainy or Fine 

Weather. 

Iv a line be made of good whipcord, that is well dried, 
and a plummet aflixed to the end of it, and then hung against 
a wainscot, and a line drawn under it, exactly where the 
plummet reaches, in very moderate weather it will be found 
to rise above it before rain, and to sink below when the 
weather is likely to become fair. But the best instrument 
of all, is a good pair of scales in one of which let there be 
a brass weight of a pound, and in the other a pound of salt, 
or of saltpetre, well dried ; a stand being placed under the 
scale, so as to hinder its falling too low. When it is in- 
clined to rain, the salt will swell, and sink the scale ; when 
the weather is growing fair, the brass weight will regain 
its ascendency. 



Cmitrivancefov a Watch Lamp^ perfectly tafe^iifhichwUUhevt 
the Hour of the JS/^ght, -without any trouble to a Person lying 
in Bed. 

It consists of a stand, with three claws ; the pillar of 
wtuch is made boUow, for the purpose of Tec^N\Ti\^^^^«t 

1-3* 
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candlestick of an inch diameter. On the top of tlie pilfai^ 
by means o£two hinges and a bolt, is fixed on asmsupnK 
portionate table, a box of six sides, lined with binu^tiBi 
or any shining metal, nine inches deep, and six mduiin 
diameter. In the centre of one of these sides is fixed a leM^ 
double convex, of at least three inches and a half diameter. 
The centre of Uie side directly opposite to the lens^is po^ 
forated, so as to receive the dial-plate of the watch, die 
body of which is confined on the outside, by means oft 
hollow slide. When the box is lighted by a common vr^Uit 
light, the figures are magpufied nearly to tlie sizeoftbue 
of an ordinary clock. 



Curious Experiment with a Tulip. 

The bulb of a tulip in every respect resembles budfli 
'Cxccptin their being produced under ground, and inchidi 
the leaves and flower m miniature, which arc to be expand 
ed in the ensuing spring. By cautiously cutting in the 
early spring, through the concentric coats of a tuUp root, 
longitudinally from the top to the base, and taking thefl 
of!' successively, the whole flower of the next siimmei'i 
tulip is beautifully seen by the naked eye, with it5petal% 
pisul, and stamina. 

The Travelling of Sound expeiimentalli/ proved. 

Thebx is probably no substance which is not in 90ltD» 
measure aconduct^^r of sound ; but sound is muchei^eebkd 
by passing from one medium to another. If a man, stopping 
one of his ears with his finger, stop the other abo W 
pressing it andnst the end of a long stick, and a watch be 
applied to the opposite endof the stick,orapieceoftim' 
bcr, be it ever so long, the beating of the watch will bedir 
tinctly heard ; whereas, in tlie usual way, it can scarcely be 
heard at the distance of fifteen or eighteen feet. The same 
effect will take place if he stop both his ears with lus handi, 
and rest liis tectli, his temple, or the gristly part of one 
of his ears against the end of a stick. Instead of a witch, 
^gentle scnttcb may be made at one end of a pole or loA 



BNDLESS AMUSEMENT. I5l 

he person who keeps the ear in close contact with the 
• end of the pole, will hear it very plainly. Thus, 
ms who are dull of hearing, may, by applying their 
I to some part of an harpsichoi^ or oUier sounding 
, hear the sound much better than otherwise. 
ft person tie a poker, or any other piece of metal, on to 
diddle of a strip of flannel about a yard long, then press 
his thumbs or fingers the ends of the flannel into his 
while he swings the poker against any obstacle, as an 
or steel fender, he will hear a sound very like that of 
1^ church bell. 



To Produce Metallic Lead from thepo-wder, 

IKE one ounce of red lead, and half a drachm of char- 
in powder, incorporate them well in a mortar, and 
fill the bowl of a tobacco-pipe with the mixture. Sub- 
it to an intense heat, in a common fire, and when 
ed, pour it out upon a slab, and the result will be 
dlic lead completely revived. 



To divernfythe Colour ofFlov/era, 

[LL a vessel, of whataze or shape you please, with good 
earth, which has been dried and sifted in the sun, then 
tin the same, a slip or branch of a plant bearing a white 
er, (for such only can be tinged) and use no other water 
^ter it with, but such as is tinged with red, if you 
re red flowers. With blue, if blue, &c. With this 
oted water, water the plant twice a day, morning and 
ting, ' and remove it in the house by night, so that it 
t not the morning or evening dew, for those weeks, 
will then experience, that it will produce flowers, not 
fether tinctured with that colour wherewith you wa^ 
1 ity but partly with that, and partly with the natural. 



Bo-wfar Sound TraveU in a Minute, 

yw%Ttin it may be with the regard to the theotVft% ^ 
d» experience has titught usy that il trvv^V&^Vi ^^xsX^^fii:^ 
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rate of 1142 feet in a second, or near thirteen miles in a 
minute. The method of calculating its progress is eaalf 
made known: when a gun is discharged at a distance, ve 
sec the fire long before we heartlie sound; if then we knov 
the <listance of the peace, and know the time of the intervil 
between our first seeing the fire, and then hearing there- 
port, this will show us exactly tlie time the sound has ben 
travelling to us. For instance, if tlie gun bedischaiged 
a mile off, the moment the flash is seen, I take a watch ml 
count the seconds till I hear tlie sound, the number of isc- 
onds is the time the sound has been travelling a mile. 

An easy Method of making a Rain Gauge, 

A VERT simple rain gau^e, and one which will ansver 
all practical purposes, consists of a copper funnel, the tnt 
of whose opeiung is exactly ten square inches: this funnel 
is fixed in a bottle, and the quantity of rain caught is ifr- 
rertAined by multipljring the weight in ounces by 173^ 
which gives the depth in inches and parts of an inch. In fix- 
ing these gauges, care must be taken that the rain mkj 
Iiave free access to them: hence the tops of buildines we 
usually the best places. When the quantities of ram col- 
lected' in them at different places are compared, theinitn- 
ments ought to be fixed at the same heights above the 
ground at both places, because at different heights the 
quantities are always different even at tlie same place. 



To make beautiful transparent-coloured Water* 

The following liquors, which are coloured, being mixed 
produce colours very different from their own. The vcl- 
low tincture of Saffron, and the red tincture of roses, wKcB 
mixed produce a green. Blue tincture of violets, and 
brown spirit of sulphur, produce a crimson. Red tincture 
of roses, and brown spirits of hartshorn make a blue. Blue 
tincture of violets, and blue solution of copper, g^ve a vi- 
olet colour. Blue tincture of cyanus, and blue spirit of 
HaUammoniac coloured, make green. Blue solution of 
Unngsuinn vitriol, and brown \ey oC^o\^\^m^« ^eUow, 
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JBliie solution of Ilungnrian vitriol, and rod tincture i)i' 
Toses, make black ; and blue tincture of cyanus, and grccii 
solution of copper, produce red. 

CurioiiB Experiment on Rays of I Jght, 

That the rays of light flow in all directions from differ- 
ent bodies, without interrupting one another, is plain, 
from the following experiment : — Make a little hole in a 
thin plate of metid, and set the plate upright on a table, 
facing a row of lighted candles standing near'togethcr ; 
then place a sheet of paper or pasteboard at a little dis- 
tance from the other side of the plate ; and the rays of ail 
the candles flowing tlirough the hole, will form as many 
specks of light on the paper as there are candles beforo 
the plate ; each speck as distinct and large as if there 
were only one candle to cast one speck $ which shews that 
the rays do not •bstruct each other in their motions, al- 
though they all cross in the same hole. 



The Power of Water. 

IiXT a strong small iron tube of twenty feet in height be 
uiserted into uie bung-hole of a cask, and the aperture 
Yound so strongly closed, that it shall be water tight ; pour 
water into the cask till it is full through tlie pipe ; also 
continue fllling the pipe till the cask bursts, which will be 
-when the water is within a foot of the top of the tube. In 
this experiment the water, on bursting the vessel, will fly 
about with considerable violence. 



The Pre99ure of JVater, 

The pressure of water may be known to every one who 
will only take the trouble to look at tlie cock of a water- 
butt when turned ; if the tub or cistern be full, the water 
runs with much greater velocity through the cock, and a 
vessel will be filled from it in a shorter time than when it 
is only half full, although the cock, in both cases, is cc\ii^\I^- 
rt'plete with the fluid during the VATive\Vvfi\'c^*c\*vi^\w>5;x 
From tljjs sUsois understood, how a\\o\c ot V'!l^K.^xv^^'i^^»► 
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keel of a ship, admits the water much quicker, and willl 
jjfreater violence, than one of the same size near what the 
uiarin«irs call tlie water's edg'e. 



He/raction of Light. 

In the middle of an empty basin put a piece of inone)'i 
und then retire from it till the cdg« of the basin hides the 
piece from your sig^ht ; then keep your head stesdy* M 
another person fill the basin gently Anth water ; M the 
water rises in the basin the money will come in view ; and 
when of a sufficient height in tlie'basin, the whole of the 
piece will be in sight. 



Wonderful Mature of Lightning, 

If two persons, standing in a room, looking difTeztflt 
ways, and a loud clap of thunder, accompanied with off* 
7.ag lightning, happen, tliey will both distinctly see the 
fl:ish at the same time ; not only the illumination, but the 
very form of the lightning itself and every angle itmakei 
in its course, will be distinctly perceptible, as though 
they had both looked directly at the cloud from whence 
it proceeded. If a person hsppened at that time to be 
looking on a book, or other object, which he held inhii 
hand, he would distinctly see the form of the lightninfF 
between liim and the object at which he looked. Thil 
property seems peculiar to lightning, as it docs not apply 
to any other kind of fire whatever. 



To Hhruf that the White of Eggs contains an Alkali- 

Ann to a wine glass half full of tincture of red cabbagfi 
a «inall quantity of the white of an cf;^, cither in a liquid 
^l:ii« , or renderetl concrete by boiling. The tincture wtU 
lose its blue colour, and become cliunt^cd to green, br- 
cause the white of tlie e^ contains swla. 
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'ISuo inodorous Bodies become very pun^oit and odorouk 

by JMixturc. 

Wbsst equal parts of muriate of ammonia and slaked 
liinev botli substances destitute of odour, are intimately 
lilended together m a mortar, a very pungent gas (ammo- 
nia) becomes evolved. 



Interesting Hxperiment for the JMicroscope. 

The embryo grain of wheat, at the time of blossoming, 
being carefully taken out of the husk, will be found to 
have a small downy tuft at its extremity, which, when 
viewed in a microscope, greatly resembles the branches of 
thorn ; spreading archwise, in opposite directions. }W 
expanding a few of the grains, and selecting the most 
perfect, a very pretty microscopic object will be obtained 
for preservation. 



The Travelling of Ligfa, 

Light travels at the rate of an hundred and fifty thou- 
sand miles in a single second ; and it is seven minutes in 
passing from the sun to the eartli, which is nearly a dis- 
twice of seventy millions of miles ! Such is the rapidity 
with which tliese rays dart themselves forward, that a 
journey they thus perform in less than eight minutes, a 
ball from the moutli of a cannon would not complete in 
several weeks ! But the minuteness of the particles of 
light are still several degrees beyond their velocity ; and 
they are tlierefore harmless, because so very small. A 
ray of light is notliing more ^an a constant stream of mi- 
nute parts, still flowing from the luminary, so inconceiva- 
blv little, that a candle, in a single second of time, has been . 
said to difiuse several hundreds of millions more pai*ticles 
of light, than there could be grains in the whole earth, if 
it were entirely one heap of sand. The sun ftLnushe& 
them, and the stars also, without appeanTvc\ii^t^si.^^\» 
consume, by granting us tlie supply. \Xa Vv^XSa tSsSLxNaRi^ 
•as wide sphere, and :ieeins inex!!aawLSVA\Afc. 
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Calculation of ilie Mats of Water contained in tlie Se^. 

If we would have an idea of the enormous quantity of 
water which the sea contains, let us suppose a common and 
i^eneral depth of the ocean ; by computing^ it at only 200 
i'athoms, or the tenth part of a mile, we shall sec that 
there is sufficient water to cover the whole globe to the 
height of 503 feet of water ; and if we were to reduce this 
water into one mass, we should find that it forma a globe 
of more than sixty miles diameter. 



Jh'JWent Deifrees' of Heat imbibed from tJte Sun's Rayt 

Cloths of different Colours, 

^Valk. but a quarter of an hour in your garden, iilien 
tlic sun shines, with a part of your dress white, and a 
part black ; then apply your hand to them alternately, and 
you will find a very gi*eat difference in their wanntli. The 
])liick will be quite hot to the touch, and the white itifl 
cool. 

Try to fire paper with a burning-glass : if it be whitei 
\ ou will not easily bum it ; but if you bring the focus to a 
black spot, or upon letters, written or printed, the paper 
will immediately be on fire under the letters. 

Tluis, fullers and dyers find black cloths of equal thick- 
ness with white ones, and hung out equally wet, diy in 
i.lic sun much sooner than the white, being mure readily 
heated by the sun's rays. It is the same before a fire, the 
heat of which sooner penetrates black stockings thin 
white ones, and so is apt sooner to burn a man's aluni. 
Also beer much sooner warms in a black mug set bcibie 
the fire, than a white one, or in a bright silver tankanL 
Take a number of little square pieces of cloth from a tai- 
lor's pattern card, of various colours ; say black, deep 
blue, lighter blue, green, purple, red, yellow, wliite, and 
other colours, or shades of colours ; lay them all out upoi 
the snow in a bright sun-shiny morning ; in a few houn» 
the black being warmed most by the sun, will be sunk ao 
low as to be below the stroke of the sun's rays ; the daik 
blue almost as low : the lighter blue not quite so muchaa 
the dark ; the other colours less, as they are Ughter; ind 
the quite white remain outU^ vuz&c^oC tiie tnoWy M i^ 
ir/ff not iiavQ entered it at a\L 
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Alternate Illuaion. 
With a convex lens of about an inch focus, look atten- 
tively at a silver seal, on which a cyj)her is enp^-aved. It 
will at first appear cut in, as to the naked eye ; but if you 
ctontinue to observe it some time, without changing your 
ntuatioTiy it will seem to be in relief, and the lights and 
•hades will appear the same as they did before. If you re- 
Ipud it with the same attention still long'er, it will aguin 
appear to be engraved : and so on alternately. 

If you look off the seal for a few moments, when you 
Tiew it ag^n, instead of seeing it, as at first, engraved, it 
wiU appear in relief. 

If while you are turned towards the light, you sudden- 
ly incline the seal, while you continue to regard it, thos«i 
parts that seemed to be engraved will immediately appear 
m relief: and if, when you ai'e regarding tliese seeming- 
ly prominent parts, you turn yourself so Siat the Ught may 
fall on the right hand, you will sec tlie shadows on the 
•aihe side from wlience tlic light comes, which will apcar 
not a little extraordinary. In hke manner tlie shadows will 
appear on the left, if the light fall on that side. If instead 
of a seal you look at a piece of money, these alterations 
will not be visible, in whatever situation you place your- 
self. 



Alarum, 

AoAisrsT the wall of a room, nearthe ceiling, fix a wheel 
of twelve or eighteen inches diameter ; on the rim of which 
place a number of bells in tune, and if you please, of dif- 
ferent sizes. To the axis of this wheel there should be fix- 
ed a fly to regulate its motion ; and round the circumfer- 
ence there must be wound a rope, to the end of which is 
hung a weight. 

Near to tlic wheel let a stand be fixed, on which is an 
upright piece that holds a balance or moveable lever, on 
one end of which rests the weight just mentioned, and to 
the other end must hang an inverted hollow cone, or 
funnel, the aperture of which is very emsAl. TViaa ^wnr 
must be graduated on tlie inside, t\\aX iVie %a.w^ -^x^Xxw \s\'»j 
ansnePto the number of hours Vtis tproxv. K^ass^s^.'^^ 

li 
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upright piece, on the side next the cone, there must hi 
fixed a check, to prevent it from descending. This stand 
tog'ether with the wheel, may be inclosed in a case andw 
contrived, as to be moved from one room to another uitk 
very little trouble. 

It is evident, from the construction of this machine, thit 
when a certain quantity of tlie sand is run out, tlic wei^t 
will descend, and put the wheel in motion, which motion 
will continue till the wei|^ht comes to tlic groiuid. If the 
wheel be required to continue longer in motion, two or 
more pullics may be added, over which the rope may run. 



J^Iiuical Cascade. 

Where there is a natural cascade, near the lower strean 
but not in it, let there be placed a large wheel, equal to 
the breadth of the cascade; tlic diameter of this wheel, 
for about a foot from each eivl, must be much less than 
that of the middle part ; and all the walei* from the cascade 
must be made to fall on the ends. The water tliat falls on 
the wheel may pass through pipes, so tliat part of it may 
be made occasionally to pass over or fall short of the wheeli 
as you would have tJie time of the music quicker or slow- 
er. The remaining* part of the wheel, which is to be kept 
free from tlie water, must consist of bars, uu which are pla- 
ced stops that strike against the bells : these stops moft 
likewise be moveable. It is evident, from the construe* 
tion of this machine, tliat tiie water falling on the floats at 
the end of the wheel, will make the stops, which are a- 
dapted to different tunes, strike the notes of those tunei 
on the respective bells. Two or tliree sets of bells may 
here be placed on the same line, when tlic cascade is suf- 
ficiently wide. 

When there is not a natural cascade, one may be arti- 
ficialy constructed, by raising part of tlie ground, where- 
ever there is a descent of water: whether it be a stream 
tliat supplies a reservoir or fountain, or serves domestic u- 
ses; or if it be refuse water that lias already served some 
other purpose. 
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Wiiting on Oku9 by the Rayi of the Sun, -^ 

8SOLTX chalk in aqua-fortis to the consstence of 
and add to that a strong solution of silver. Keep 
iquor in a glass decanter well stopped. Then cut 
rom a paper the letters you would have appear, and 
: the paper on the decanter, which you are to place 
I sun, in such a manner that it^ rays may pass through 
paces cut out of the paper, and fall on the surface of 
quor. The part of the glass through which the rays 
Kill turn black, and that under the paper will remain 
t. You must observe not to move the bottle during 
ime of the operation. 

To produce the Appearance of a Flower from ite 

Aihet. 

.KB a tin box, with a cover that takes oiF. Let this 
le supported by a pedestal of the same metal, and on 
1 there is a little door. In the front of this box is to 
glass. 

a groove, at a small distance from this glass, place 
ible glass, made in the same manner as de^lMbed in 
r, {Magic Picture.') Between the front and back 
M place a small upright tin tube, supported by a 
piece. Let there be idso a small chafing-dish placed 
\ pedestal. The box is to be open behind. You pri- 
f place a flower in the tube, but not so near the front 
as to be in the least degfree visible, and presenting 
hat resembles it to any person, desire him to bum it 
e coals in the chafing-dish. 

u then strew some powder over the coals, which may 
pposed to aid the ashes in producing the flower ; and 
[ie chafing-dish in the pedestal under the box. As 
eat by degrees melts the composition between the 
28, the flower wUl g^dually appear, but when the 
ig-dish is taken away, and the powder of the ashes is 
3sed to be removed, the flower soon disappears, 
u may present several flowers, and let the ^ person 
le any onecrf" them. In this case wYu\& V^vaXiNirBi- 
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ing the flower, you fetch the box from another apartme 
and at the same time put in a corresponding flower, wh 
will make the experiment still more surprising. 



Imitative JFireworhs. 

Take a paper that is blacked on both aides, or lint 
of black> die paper may be coloured on each side wit 
deep blue, which will be still better for such as are t( 
seen through transparent papers. It must be of a pro 
size for the figure you intend to exhibit. In this pa 
cut out with a penknife several spaces, and with a piei 
make a great number of holes, rather long than itni 
and at no regular distance from each other. 

To represent revolving pyramids and globes, the pa 
must be cut through wiUi a penknife, and the space 
cmt between each spiral should be three or four time 
wide as the spirals tJiemselves. You must observe to 
them so that the pyramid or globe may appear to tun 
its axis. The columns that are represented in piece 
arcliitecture, or in jets of fire, must be cut in the m 
manner, if they are to be represented as turning on tl 
axes. 9 

In like manner may be exhibited a great variet] 
ornaments, cyphers, and medalions, wmch, when ] 
perly coloured, cannot fail of producing a most ple« 
eflect. There should not be a very great diversil; 
colours, as that would not produce the most agree) 
appearance. 

"When these pieces ai*e drawn on a large scale^ 
architecture or ornaments may be shaded, and to re' 
sent diflTerent shades, pieces of coloured paper mus 
pasted over each other, which will produce an eflect 
would not be expected from transparent paintings. ] 
or wx pieces of Paper pasted over each other will 
sufficient to represent the strongest shades. 

To g^vc these pieces tlie different motions they rem 
you must first consider the nature of each piece; if 
example, you have cut out the figure of the sun, or 
tftar,}(m must construct a wire wheel of the same diam 
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■with those pieces ; over this wheel you paste a very tliin 
paper, on which is drawn, with black ink, the spiral fig- 
ure. The wheel thus prepared, is to be placed behind 
fhe sun or star, in such manner that its axis may be ex- 
actly opposite the centre of either of those figures. This 
wheel may be turned by any method you ihmk proper. 

Now, the wheel being placed directly behind the sun, 
foft example, and very near to it, is to be turned regular- 
if round, and sti*ongly illuminated by candles placed be- 
hind it.' The lines that form the spiral will then appear, 
tiirough the spaces cut out from the sun, to proceed from 
its centre to its circumference, and will resemble sparks 
of fire that incessantly succeed each other. The same ef- 
fect will be produced by the star, or by any other figure 
where the fire is not to appear as proceeding from the cir- 
eumference of the centre. 

These two j/ieccs, as well as those that follow, may be 
of mny rize, provide<l you observe the proportion between 
the puts of thefig^e and the spiral, which must be wider 
in laiver fibres than in small. If the sun, for example 
have fiom six to twelve inches diameter, the width of the 
fttokes that form the spiral need not be more than one- 
twentieth part of an inch, and the spaces between them, 
that form the transparent parts, about two tenths of an 
inch. If the sun be two feet diameter, the strokes should 
be one eighth of an inch, and the space between one, 

rrter of an inch; and if the figure be six feet diameter, 
strokes should be one quarter of an inch and the spaces 
five twelfths of an inch. These pieces have a pleasing, 
effect when represented of a small size, but the deception 
ia mure striking when they are of larger dimensions. 

It will be proper to place these pieces, when of a small 
aze, in a box quite close on every side, that none of the 
light may be diffused in the chamber : for which purpose 
it will be convenient to have a tin door behind the box, to 
wluch the candlesticks may be soldered, and the candles 
more easily lighted. 

The several fig^ures cut out should be placed in frames, 
that they may be put, alternately, in a groove in the fore- 
part of the box : or there may be two grooves, that the 
aecond piece may be put in before the ^xtX \&\3i>LS;Ti^\^. 

14» 
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The wheel must be cai*efiilly concealed from the eye of 
the spectator. 

Where there is an opportunity of representing;^ these 
artiiicial fires by a hole in the partition, tliey willdoubtlcM 
have a much more striking' eHcct, as the spectator cannot 
then conjcctiu*e by what means tliey are produced. 

It is easy to conceive that by extending tliis methodf 
wheels may be constructed with tliree or four spirabi to 
wliich may be given different directions. It is manifest 
also, that on the same principle, a great variety of train- 
parent figures may be contrived, and which may be sU 
•placed before tlie same s])iral lines. 



*/%/vw^ 



To repri'srnt Cascades of Fire. 

. In cutting out cascades, you must take care to preserve 
a n.atiu*al inequality in the parts cut out ; for if to stte 
time, you should make all the holes with the same pcnnted 
tool, the uniformity of the paits will not fail to produce a 
disagreeable effect. As these cascades are y^ry pleasing 
when well executed, so tliey are highly disgustiiig when 
imperfect. These are the most diiHcult pieces to cutout 
I'o produce tlie apparent motion of tliesc cascades^ 
instead of drawing a spiral, you must have a slip of stroi^; 
paper, of such length as you judge convenient. In this 
paper, there miwt be a g^cat nuniber of holes near each 
other, and made with pointed tools of different dimensions. 
At each end of the ])aper, a pai*t, of the same size with 
the ciiscade, must be left uncut ; and towaixls those parts 
the holes must be made a gi'cater distance from each otheTi 
When the cascade that is cut out is placed before the 
scroll of paper just mentioned, and it is entirely wound 
upon the roller, the part of the paper that is then between 
being quite opaque, no pail of the cascade will be visible; 
but as the winch is turned gently and regularly round, the 
transparent part of the paper will give to tlie cascade the 
appearance of fire that descends in the same direction ; aiul 
the illusion will be so Htn)ng, that the spectators will think 
they see a cascade of fire ; especially if the fi|furc be judi- 
dotisly out. 
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The Oracular J\ni-ni: 

Protibi; 3. round mirror of nlimit three incbo ia 
diametLT, and whose frame is an iat\\ wide. LJne Uie 
under part oftbefninie.in which holes wc to beoul, with 
very tliin g-luss -, behind this gJuis let it nurror, ol uliuut 
'two inches diameter, be plHccd, which is to be raoveublei 
so thtt by incbiiing' the Irume to either aide, pnrt of the 
tnimr will be viublc beliind the gkas on that ude. 

Then liike Spanish clmlk, op cypress vitriol, of which 
3'ou make a pencd, and witli this you may write on a g'lasa, 
and rub it oli witli ■ cioth, uid by breathinj; on the g'lus 
the writing' will appenr and disappeiir several times. With 
this pencil write on one side of thu mirror, before it is put 
in the fivne, the word yet, and on the other aide no i and 
vipe them olf with a cloth. 

Vou propose ui n penun to ask any question of thii 
mirror that tan beanawtred by t!ie word s«, or no. Tht-n 
turning tlie ^lass to one uide, and putting your mouth 
close to it, as if to repeat the question softly, you breath* 
on it, and the word ;/ri or na will immediately appew,.- 
This mirror will sen e fur many other iiijreeable ai 



The Hour of the Daaor J^^Mtoldbga lafieiuled 
S/iilHng. 

HowEviB improbable tlie fqllowin); experiment idr^ 
appear, it hai bten proved by repeated trials i 

Sling- a siiilling or sixpence at the end of a fnece ol 
tfarcail by means uf a loop. 1 hen resting your elbow oni 
table, hold tlie oilier end of the thread betwiit yourfowJ 
Bng^v and thumb i ribserving to let it pass across the ball nM 
(he thumb, and thus suspend the shilling into an einpn'-*1 
gobtet, Observe.your hand must be perfectly aleadyiand if 
you find it difficult to keep it in an immoveable poatiire.it i» 
useless to attempt the experiment. Premising, however, 
that the shilling ia properly suspended, you will observe, 
that when it has recovered itscquilibriuTn,'\X.'M\&fct 
me/j t be «l.ition.irj-; it will then of its own atcmi, a-w 
i/iii the le»H ageacy from the person Vw)\ii:vtv^"vV 



«39^^| 
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the action of a pendulum, vibrating^ from side to tide of Ae 
glass ; and after a few seconds, will strike the hour nesrert 
to the time of day ; tor instance, if the time be twentj-fira 
minutes past six, it will strike six ; if thirty-five mimitei 
past six, It will strike seven ; and so of any other hour. 

It is necessar}' to observe, that the thread should lay Ofcr 
the pulse of tlie thumb, and this may in some meaaureie- 
count for the vibration of the shilling ; but to ^i^iat came ill 
strikingthc precise houris to be traced* remains unexpUih 
cd ; f<)r it is no less astonishing than tnie, that when it has 
struck the proper number, its vibration ceases^ itreqiurai 
kind of rotar}' motion, and at last becomes stationazy as be* 
fore. 



Of JJjhtningf and the bett Jklethad of guarding agaiM 

itt mitchievouf Effects, 

EZPIHIMB5TS made in electricity first g^ye philoaophen 
a suspicion, that the matter of lightning was the same wA 
the electric matter. Experiments ailterwaxds made oa 
liehtning obtained from the clouds by pointed rods, receiv- 
ed into bottles, and subjected to every trial, have BDee 
proved this suspicion to be perfectly well founded; and 
that whatever properties we find in electricity, are also 
the properties of lightning. 

This matter of lightning, or of electricity, is an eztrema 
subtle fluid, penetrating other bodies, and subsisting ia 
Uicm, equally diffused. 

When, by any operation of art or nature, there happen! 
to be a greater proportion of this fluid in one body than in 
another, the body which has most will communicate to 
that which has least, till the proportion becomes equal; 
provided tlie distance between them be not too great; or 
if it be too great, till there be proper conductors to con* 
vey it from one to the other. 

If the communication be through the air without any con- 
ductor, a bright light is seen between the bodies, and a 
sound 13 heard. In small experimewts, vc call this light and 
sound the electric spark and aT«t^*,>avL\. \tvVyv«i \|[^<«x «s^«cw 
done ofnature, the light is ^Yial^we^ <iaX^ Ughtmng^«a^^ 
ifoand (produced at the same \ame,^o'!t«Mt«2^1 «««b 
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laVor at our cars than the light does to our eyes) is, witli its 
echoes, called thunder. 

If the communication of tliis fluid be a conductor, it 
may be wijbhout either lig'ht or sound, tlie subtle fluid pass- 
\ng in the substance of the conductor. 

If the conductor be good, and of sufficient bigness, the 
Huid passes through it without hurting it. If otherwise, 
it is aamaged or destroyed. 

- All metalsi, and water are good conductors.— Other bo- 
dies may become conductors by having some quantity of 
vater in them, as wood, and other materials used in build- 
inga but not havmg much water in them, are not good con- 
ducton, and therefore are often damaged in the operation. 

Glass, wax, silk, wool, hair, feathers, and even wood 
perfectly dry, are non-conductors : that is they resist in- 
stead of facilitating the passage of this subtle fluid. 

When this fluid has an opportunity of pasung through 
two conductors, one good and sufficient, as of metal ; the 
other not so g^ood, it passes in the best, and will follow in 
any direction. 

The cUstance at which a body charged with this fluid 
will discharge itself suddenly, striking through the air into 
another body that is not chai'ged, or not so highly charged 
» different acconUng to the quantity of the fluid, the di- 
nennons and form of the bodies tliemselves, and the state 
of the air between them. — This distance, whatever it 
happens to be between any two bodies, is called their atri' 
king' dUtance^ as, till they come within that distance of 
^ach other no stroke will be tnade. 

The clouds have often more of this fluid in proportion 
than the earth ; in which case, as soon as they come near 
enough, (that is, within the striking distance) or meet 
with a conductor, the fluid quits them and strikes into the 
earth. A cloud fully cliarged with this fluid, if so high as 
to be beyond the striking distance from the earth, passes 
quietly without making noise or giving hght ; unless it 
meets with other clouds tliat have less. 

Tall trees, and lofly buildings, as the towers and spires 
of churches, become sometimes conductors between the 
clouds and the earth ; but not being good ov\<i^^i^»^ \s»^\\^\ 
conveying the fluid freely, they gjce o^cii <\»»V5)^^^^- 
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Buildings that have their roofs covered with leaid* ( 
or metal, and spouts of metal continued from the nx 
the ground to carry off the water, are never hurt by 
ning, as whenever^t falls on such a building, it paf 
the metals and not in the walls. 

When other buildings happen to be within the ft 
distance from such clouds, the fluid passes in the 
whether of wood, brick, or stone, quitting the wal 
when it can find no better conductors near them, as 
rods, bolts, and hinges of windows or doors, gildi 
wainscot, or frames of pictures, the silvering on the 
of looking glasses, the wires for bells, and the bod 
animals, as containing watery fluids. And in p 
through the house it follows the direction of thes' 
ductors, taking as many in its way as can assist in ii 
•age, whether in a straight or crooked line, leapin| 
one to the other, if not far distant from each oihei 
rending the wall in the spaces where these partial 
conductors are too distant from each other. 

An iron rod being placed on the outside of a bui 
from the highest part continued down into the moist 
in any direction, straight or crooked, following the 
gf the roof or other parts of the building, will recei 
lightning at its upper end, attracting it so as to pi 
its strikmg any other parU and, affording it a good c( 
Ance into the earth, will prevent its damaging any i 
the building. 

A small quantity of metal is found able to cond 
great quantity of this fluid. A wire no bigmr t 
goose-quill has been known to conduct (with 8af< 
the building as far as the wire was continued) a 
tity of lightning that did prodigious damage both 
and below it: and probably larger rods are not nec( 
though it is common in America to make them of 1 
inch, some three quarters, or an inch diameter. 

The rod may be fastened to the waU, chimney. Sec 
staples of iron. — ^The lightning will not leave die ; 
good conductor) to pass into the wall (a bad cc 
tor) through those staples. It would rather, if an> 
in the wall, pass out of it into the rod, to get more r 
by that conductor into the earth. 
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If the building be very Jarg-e and extensive, two or more 
TOds may be placed at ditterent parts, for greater sccurit\ . 

Small ragg'ed parts of clouds, suspended in the air be- 
tween the great body of clouds and the earth, (like leaf 
gold in electrical experiments^ often serve as partial con- 
auctors for the lightning*, which proceeds from one of them 
to another, and by their help comes within the striking 
distance to the earth or a building. It tliercfore strikes, 
through those conductors, a building tliat would other- 
wise be out of the striking distance. 

JUmg sharp points communicating with the earth, and 
presented to such parts of clouds, drawing silently from 
tiiem the fluid they are charged witli, they are then at- 
tracted to the cloud, and may leave the distance so great 
as to be beyond the reach of striking. 

It is therefore tliat we elevate the upper end of the rod 
six or eight feet above the highest part of the building, 
tapering it gradually to a fine.sliarp point, which is gilt to 
prevent its rusting. 

Thus the pointed rod either prevents a stroke from the 
cloud, or if a stroke be made, conducts it to the earth 
with safetjr to the building. 

The lower end of the rod should enter the earth so 
deep as to come at the moist part, perhaps two or three 
feet ; and if bent when under the surface, so as to go in a 
horizontal line six or eight feet from the wall, and tlien 
bent again downwards three or four feet, it will prevent 
damage to any of the stones of the foundation. 

A person apprehensive of danger from lightning, liap- 
pening during the time of thunder to be in a house not so 
secured, will do well to avoid sitting near the chimney, 
hear a looking glass, or any gilt pictures or wainscot ; the 
safest place is in the middle of the room, (so it be not un- 
der a metal lustre suspended by a chain) sitting in one 
chair and laying the feet upon another. It is stiU safer to 
bring two or three matrasses or beds into the middle of the 
loom, and, folding them up double, place the chair upon 
them : for they not being so good conductors as the walls, 
the lightning will not choose an uninterrupted course 
through the air of the room and the bedA\Ivc>N^^^.^^^^- ^"^^ 
ffo through a contioued better condncXOT, m't vi^« '^viS- 
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where it can be had, a hammock, or swinging bed, 
pended by silk cords equally distant from the walls on 
er}' side, and from the ceiUng' and floor above and be] 
affords the safest situation a person can have in any n 
whatever; and what indeed may be deemed quite! 
from danger of any stroke by lightning. 

Hie Leech, a Pi'ngnosticator of the Weather, 

CoxFixE a leech in a large phial, three-parts fiUed i 
rain water, regularly changed thrice a week, and pli 
on a window frame, fronting the north. In fair and i 
ly weather it lies motionless and rolled up in a spiral ft) 
at the bottom of the glass ; but prior to rain or sno^ 
creeps up to the top, where if the rain will be heaVy 
of some continuance, it remains a considerable time 
trifling, it quickly descends. Should the rain or sno^ 
accompanied with wind, it darts about its habitation i» 
amazing celerity, and seldom ceases until it begins to b 
hard. If a storm of thunder and lightning be approach 
it is exceedingly agitated, and expresses its feelings ir 
olent convulsive starts, at the top of the glass. It is 
markable, that however fine and serene the weather i 
be, and not the least indication to change, either from 
barometer or any other cause whatsoever, yet, if the 
mal ever shift its position, or move in a desultory' mani 
so cei"tain will the coincident results occur, witliin thi 
six hours, frequently within twenty-four, and sometii 
in twelve; though its motions chiefly depend on the 1 
and duration of the wet, and the strength of the wind. 



The Avm of Barley, an Hydrometer, 

The awn of barley is furnished with stiflT points, wh 
like the teeth of a saw, are all turned towards the p 
of it; as this long awn lies upon the ground, it extends il 
in the moist air of night, and pushes forward the bar 
com, which it adheres to in the day; it shortens as it di 
and as these points prevent it from receding, it draws u 
pointed end: and thus, creeping like a worm, will tn 
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eet from the parent stem. That very ing'enious 
lie philosopher, Mr. Edgeworth, once made on tJus 
le a wooden automaton ; its back consisted of soft 
d, about an inch square, and four feet long-, made of 
cut the cross-way in respect to the fibres of the 
md glued together ; it had two feetbefore, and two 
, which supported the back horizontally, but were 
with their ejctremities, which are armed with sharp 
3f iron, bending* backwards. Hence, in moist wea- 
he back lengtliened, and the two foremost feet 
»ushed forwards ; in dry weather the hinder feet 
rawn after, as tlie obliquity of the points of the feet 
ted it from receding. Might not tliis machine be 
L as an hydrometer to some meteorological purpose ? 

Power of Water -sohen reduced to Vapour by Heat. 

TEYEB force water may have while its parts remain 
T, is nothing, if compared to the almost incredible 
w^ith which its parts are endued, when they are 
1 to vapour by heat. Those steams which we see 
Tom the surface of boiling water, and which to us 
feeble, yet if properly conducted, acquire immense 

In the same manner as gunpowder has but small 
if suffered to expand at large, so the steam issuing 
ater is impotent, where it is permitted to evapo- 
o the air ; but where confined in a narrow com- 
s, for instance, where it rises in an iron tube 
> on every side, it there exerts all the wonders of 
igth. Muachenbrook has proved, by experiment, 
; force of g^powder is feeble when eompared to 
rising steam. An hundred and forty pounds of 
rder blew up a weight of thirty thousand pounds ; 
the other hand, an hundred and forty pounds of 
converted by heat into steam, lifted a weight of 
-seven thousand pounds ; and would still lift a 
reater, if there were means of giving the steam 

heat with safety ; for the hotter tlie steam, the 
is its force. 

15 
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»,l}'tificial Memory, 

1 s ii-avelling' aloupf a road, the sijjht of the mope rcniai1[- 
:ible scenes wc met with, frequently puts us in mind of the 
subjects we were tliinking' or talking' of when wc last nw 
ihem. Such facts, which arc perfectly faniiliar, even to 
tlie vul}j^> ini^ht very naturally suggest the possibility of 
assisting the memory, by establlsiiing' a connexion be- 
tween the ideas wc wish to remember, and certain sen- 
sible objects, which have been found from experience to 
make a permanent impression on the mind. It wis nid, 
that a person contrived a method of committing to memo- 
ry the sermons which he was accustomed to hear, by fixiaf 
liis attention, during the different heads of the discourse, oi 
difi'erent compartments of tlic roof of the church, in Mck 
a manner, as that when he afterwaixls saw tlie roof, or le- 
eollccted the order in which its compailments were &• 
posed, he recollected the method wliich the preacher had 
observed in treating his subject. This contrivance vii 
]jerfeclly analogous to tlie topical memory of the «• 
ei<!nts ; an art, which, whatever be tlic opinion we entov 
tuin of its use, is certainly entitled, in a high degree, to 
the ]}raise of ingenuity, 

Suj)pose you fix in your memory the different aptf^ 
mcnts in some very large building, and that you Iiadic- 
customed yourself to think of these apartments alwa\iii 
the same invariable order. Suppose farther, that, in pW" 
paring yourself for a public discourse, in which you ^ 
occasion to treat of a great variety of particulars, you 
were anxious to fix in your memory the order you propos- 
ed to obsei*\'e in tlie communication of your ideas. Itu 
e\ idcnt, that, by a proper division of your subject into 
heads, und by connecting each head with a parucultf 
apartment, (whicli you could easily do, by conceiiiiif 
\ourself to be sitting in the apartment while you vrcW 
studying tbe piirt of your discourse you meant to conned 
with it,) the habitual order in which tliesc apartmenti 
occurred to your tlioughts, would present to you in their 
proper arrangement, and without any eflbrt on your parti 
the ideas of which you are to treat. It is also obvious 
that very little practice would enable you to avail you^ 
scU ut ihi8 contriviiuce, svitUout any embarrassoiciil or 
uVsffractiaij of j'our atteutioxi. 
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To procure Hydrogen Gas, 

Protide a phial with a cork stopper, through which is 
thrust a piece of tobacco-pipe. Into the pliial put a few 
pieces of' ziuc, or small iron nails ; on this pour a mixture, 
of equal parts, of sulphuric acid, (oil of vitriol,^ and water, 
previously mixed in a tea-cup, to prevent accidents. Re- 
place the cork stopper, with the piece of tobacco-pipe in 
it ; the hydrogen gas will then be liberated through the 
pipe into a small stream. Apply the flame of a candle or 
taper to this stream, and it will immediately take Are, and 
bum with a clear flame until all the hydrogen in tlic phial 
be exhausted. In this experiment the zinc or iron, by the 
action of the acid, becomes oxigenised, and is dissolved, 
thus taking the oxigen from tlie sulphuric acid and water ; 
the hydrogen (tlic other constituent part of the water) is 
thereby liberated and ascends. 



ToJiU a Bladder with Hydrogen Gas, 

Apply a bladder, previously wetted and compressed, in 
vrder to squeeze out all the common air, to tlie piece of 
tobacco-pipe inserted in the cork stopper of the phial, (as 
described in the experiment above.) The bladder will 
thus be filled with hydrogen gas. 



%^%%/v^ 



Exploding Gas Buhblet, 

Adapt the end of a common tobacco-pipe to a bladder 
filled with hydrogen gas, and dip the bowl of the pipe 
into soap-suds, prepared as if for blowing up soap bub- 
bles ; squeeze out small p6rtions of gas from the bladder 
into the soap-suds, and the bubbles will ascend into the 
air with very g^eat rapidity, until they are out of sight. If 
alighted taper or candle be applied to the bubbles as they 
ascend from tlie bowl of the pipe, they vj\>\ ctl^q^^ ^*^v 
M loud noise. 
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^itiother JMetlioJ. 

YuT a small quantity of pliosphonis and some potasli, 
dissolved into water, into a retort ; apply the flame of a 
candle or lamp to the bottom of the retort, until tiie con- 
tents boil. The phosphurctted hydrogen ^s will then 
rise, and may be collected in receivers. But if, instcati 
of receiving the gas into ajar, you let it simply ascend into 
water, the bubbles of gas will then explode in succdsiiion) 
as they reach the surface of the water, and a beautiful 
white smoke will be formed, which rises slowly aud mi* 
jestically to the ceiling. If bits of phosphorus are kept 
some hours in hydrogen gas, phosphorized hydrogen gw 
is produced ; and If bubbles of this gas are thrown up into 
the receiver of an air-pump, previously filled with oxygcft 
gas, a brilliant bluish flame will immediately fill the jar. 



Singular Impremon on the visual JSTervet by a lumn»** 

Object. 

If, while setting in a room, you look earnestly at tb* 
middle of a window a little while, when the day is brigl^*» 
and then shut your eyes, the figure of the window will >iti" 
remain in your eye, and so distinct that you may coiHJ^ 
the panes. A remark.able circumstance attemting tH»* 
experiment is, that the impression of foims is bettc' 
retained than that of colours ; for after the eyes are ahu^ 
when you first discern the image of the window, the pan*^ 
appear dark, and tlie cross-bars of the sashes, with tl*/J 
window fi*ames and walls, appear white and bright ; but ^* 
you still add to the darkness of the eyes, by covering thc^ 
with yoiu" hand, Uie revcwe instantly takes place, t^^ 
panes appear luminous, and the cross-bars dark ; aiul ^^ 
removing the hand, tliey are again reversed. 



w^vw 



Curious Effects of Oil upon Water, and Water upon Oit' 

Fasten a piece of pack thread i*ound a tumbler wi*"* 
stringy of the same from each side, meeting above it in * 
knot at about a foot distance from the top of tlie tumble'* 
Then putting in as much xv8kteT«A v;vUiill about one-UirfJ 
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Weather Table, 
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part of the tumbler, lift it up by the knot, and swing it to 
und fro in the air ; and the water will keep its place u 
stejidily in tlie i^lass as if it were ice. But pour gently in 
upon the water about as much oil, and then agsun swin^it 
in tlie air as before ; the tranquillity before possessed by 
the water will be transferred to the surface of the oil, and 
the water under it will be violently a^tatcd. 

Another Cur lout Experiment loith Oil and Water. 

Drop a small quantity of oil into water agitated by the 
wind ; it will immediately spread itself with surprisinn; 
swiftness upon the surface, and the oil, though scarce^ 
more than a tea-spoon full, will produce an instant cabn 
over a space several yards square. It should be done OD 
the windward side of tlie pond or river, and you will ob- 
seiTe it extend to the size of nearly half an acre, nuLking 
it appear as smooth as a looking-glass. One remarkabte 
circumstance in this experiment is, the sudden, wide, and 
forcible spreading of a drop of oil on tlie surface of the 
water ; for if a drop of oil is put upon a highly polished 
marble table, or a looking-glass, laid horizontally, the drop 
remains in its place, spreading very little, but when 
dropped on water it spreads instantly many feet round, 
becoming so thin as to produce the pnsmatic colours for a 
considerable space, and beyond them so much thinner as 
to be invisible, except in its effect of sinootliing tlie wavei 
at a much greater distance. It seems as if a repulsion of 
its particles took place as soon as it touched tne uater, 
and so strong as to act on other bodies sw^imming on the 
surface, as straw, leaves, chips, deforcing them to recede 
every way from the di*op as from a centre, leaving a large 
clear space. 

www 

Remarkable Effects on the visualJVerves by looking^ through 
differently coloured Glasses, 

After looking through green spectacles, the white pi- 
per of a book will, on first taking them off, appear to 
hskve a blush of red; and after looking througli red 
fClaucH, a greenish cast. T\ub seem& to \tAA\\v«&ft % rcla- 
tion between green and red, not 'yet cx^JVivaa^* 
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A COMPLETE 

SYSTEM OF PYROTECHNY, 

OR THE 

girt of maifetng dFire^ 129orft0« 



br the art of making fire-works, great attention must be 
id to the well mixing of tlie materials, without which 
Inbour is thrown away, to the purity of the articles, 
d to the proper quantities of each. Sulphur, to be gX)od, 
ut be of a liigh colour, and crack and bounce when 
Id in the hand. For small fire-works, such as may be 
Uffht in the flour will be found quite good enough, but 
' Uie larger kinds, the lump brimstone ground is prc- 
able. 

Bengamin is used in fire-works, more for its pleasant 
snt than any material use for the purposes of fire. It 
y be procured at the chemists' ready for use. The oil 
ilao used in wet compositions, for stars, &c. 

Of Sulphur, or Brimstone, 

SiTKPHUR is by natiire the food of fire, and one of the 
ncipal ing^dients in gunpowder, and almost in all 
nposilions of fire-works ; tlierefore, great care ought to 
taken of its being good, and brought to the highest 
rfection. Now, to know when the sulphur is good, you 
•■ to observe that it be of a high yellow, and if, when 
d in one's hand, it crackles and bounces, it is a sig^ 
t it is fresh and good ; but as the metliod of reducing 
mstone to a powder is very troublesome, it is better 
buy the flour ready-made, which is done iu large 
mtities, and in great perfection; but when a great 
ntity of fire-works is to be made, it is best to use the 
ip brimstone gpround, in the same manner as gunpowder. 
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Of Saltpetre, 

Saltpetre being the principal ingredient in fire-workii 
and a volatile body, by reason of its aqueous and aeihl 
parts, is easily rarified by fire ; but not so soon when fbd 
and fStQ^Sy as when purified from its g^ross and etrtby 
parts, which greatly retard its velocity : therefore, when 
anyquantity of fire-works is intended to be made, it would 
be necessary first to examine the saltpetre ; for if it be not 
well cleansed from all impurities, and of a gt>od soil^ your 
works will not have their proper effect. 



To pulvetize Saltpetre, 

Take a copper kettle, the bottom being splaerical and 
put into it fourteen pounds of refined saltpetre, with two 
quarts or five pints of clean water ; then put the kettle oi 
a slow fire, and when the saltpetre is dissolved, if any 
impurities arise, skim tlicm off, and keep constantly 
stirring it with two large spatulas, till all the water ezhale« 
and when done enough, it will appear like white sand, and 
as fine as flour ; but if it should boil too fast, take the 
kettle ofi* the fire, and set it on some wet sand, vbidi 
will prevent the i?itre from sticking to the kettle. When 
you nave pulverized a quantity of saltpetre, be card^to 
keep it in a dr}- place. 



«/V\«M^ 



To prepai^e Charcoal for Fire'Uorhs, 

Cbakcoal is a preservative, by which the salpetre anc 
brimstone arc made into gunpowder, by preventing th« 
sulphur from sufllbcating the strong and windy exhalatidi 
of the nitre. There are several sorts of wood made use o 
for this purpose ; some prefer hazel, otliers willow, as 
4)thers alder, liie method of burning the wood is thn 
cut it in pieces of two or three feet long, then slit eac 
piece in four parts ; scale off the bark and hard knots, ao 
dry them in the sun, or in an oven ; then make in th 
earth a square hole, and line it with bricks, in which la 
the wood crossing one another, and set it on fire i whc 
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xhopoug-hly H|^hted, and in a flame, cover the hole with 
boards, and fling eartli over tlicm close, to prevent the air 
froiii getting" in, yet so as not to fall among" the charcoal ; 
and when it has lain thus for twenty-four hours, take out 
the coals and lay them in a dry place for use. It is to be 
observed that charcoal for fire-works must always be soil 
and well burnt, which may be boug'ht ready done. 

Of GunpowdcTy £jfc. 

Guirpo WDIR being a principal ingredient in fire-works» 
it will not be improper to give a short definition of its 
strange explosive force, and cause of action, which, accord- 
ing to Dr. Shaw's opinion of the chemical cause of the 
explosive force of gunpowder, is as follow^s : — " Each grain 
of gunpowder consisting of a certain proportion of sulphur 
nitre, and coal, the coal presently takes fire, upon con- 
tact of the smallest spark ; at which time both the sulphur 
and the nitre immediately melt, and by means of the coal 
interposed between them, burst into flame ; which spread- 
ing from g^in to grain, propagates the same effect almost 
instantaneously, whence the whole mass of powder comes 
to be fired ; and as nitre contains a large proportion joth 
of air and water, which are now violently rarified by the 
heat, a kind of fiery explosive blast is thus prod\iced, 
wherein the nitre seems, by its aqueous and alirial parts, 
to act as bellows to the other inflammable bodies (sulphur 
and coal) to blow them into a flame, and carry off their 
whole substance in smoke and vapour.' 



tj 



Hoto to meal GunpotvdeVy Brimstone, and Charcoal, 

Therk liave been many methods used to grind these 
ingredients to a powder for fire-works, such as large mor- 
tars and pestles made of ebony, and other hard woods ; 
but none of these methods have proved so effectual and 
speedy as the last invention, that of the mealing table. 
This table is made of elm, with arim^ou^lvd\\s^4^«.^ ^'c^ja 
or 6re inches Wgh ; and at the n^SLtto^ «iv^ *^ ^ €^\«t«> 
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which runs in a groove one forms part of the rim; so tbit- 
when you have taken out of the table as much powder is 
you conveniently can, with a copper shovel, you may 
sweep all clean out at the shdcr. When you are going to 
meal a quantity of powder observe not to put too muchoB 
the table at once ; but when you have put in a good p^opo^ 
tion, take a muller and nib^it therewith till all the grains tn 
broken ; then searce it in a lawn sieve, tliat has a receiver 
and top to it; and that which does not pass tlirough the 
sieve, return a^n to tlie table and grind it more, till you 
have brought it fine enough to go through the sieve. 
Brimstone and charcoal are g^und in the same manner is 
gunpowder, only the muller must be made of ebony, for 
these ingredients being harder than powder, would stick 
in the grain of the elm, and be very dimcult to g^nd; andai 
the brimstone is apt to stick and clog to the table, it would 
be best to keep one for that purpose only, by which meaof 
you will always have your brimstone clean and well graimd. 



Spur Fire. 

This fire is the most beautiful of any composition yet 
known. As it requires great trouble to bring it to per 
fection, particular care must be paid to the following; 
instructions. They are made generally in cases about 
six inches long, but not drove ver}' hard. 

CHARGE. Ih, OZ, CHABOS. lb. •!• 

Saltpetre 4 0^ T Saltpetre 4 

Sulphur ...... 2 Cor < Sulphur 8 

Lamp-black ... 1 8 j ^Lamp-black .... 4 quarts. 

This composition is very difficult to mix. The saltpetre 
and brimstone must be first sifted together, and then put 
into a marble mortar, and the lamp-black with them, wluch 
you work down by degrees with a wooden pestle, till all 
the ingredients appear of one colour, which will be some* 
thing greyish, but very near black : tlien drive a little into 
a case for trial, and fire it in a dark place ; and if the 
sparks, which are called stars, or pinks, come out in 
clusters, and aficrwards spread well without any other 
sparks, it is a sign of its being good* otlierwise, not ; for it' 
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any drossy sparks appear, and the stars not full, it is then 
not mixed enough; but if the pinks are very small, and 
soon break, it is a sig^ that you have rubbed it too much. 
This mixture when rubbed too much, will be too fierce, 
and hardly show any stars ; and, on the contraiy, when 
not mixed enough, will be too weak, and throw out an 
obscure smoke, and lumps of dross, without any stars. 
The reason of this charge being called the spur fire is, 
because the sparks it yields have a g^at resemblance to th« 
rowel of a spur, from whence it takes its name. As thd 
beauty of this composition cannot be seen at so great a 
distance as brilliant fire, it has a better effect in a room 
than in the open air, and may be fired in a chamber without 
any danger ; it is of so innocent a nature, that, though an 
improper phrase, it may be called a cold fire ; and so 
extraordinary is the fire produced from this composition, 
that, if well made, the sparks will not burn a handkerchief 
when held in the midst of them ; you may hold them in 
your hand while burning with as much safety as a candle ; 
and if you put your hand within a foot of the case, you 
will feel tlie sparks fall like drops of rain. 



To make Thuch-Paper^ 

DiBsoLTs in some spirits of wine or vinegar, a little 
saltpetre ; then take some purple or blue paper, wet it 
with the above liquor, and when dry it will be fit for use. 
When you paste this paper on any of your works, take care 
that the paste does not touch that part which is to bum. 
The method of using this paper is, by cutting it into slips, 
long enough to go once round the mouth of the serpent, 
cracker, &c. When you paste on these slips, leave a little 
above the mouth of the case not pasted ; then prime the 
case with meal powder, (see p. 177) and twist the paper 
to a point. 



wvvw^ 



_ II lut colours i>i 
inld four sort*, vi/.. •'. 
black cliawo* vi^ r I ' i I 
mcul, puwdcr nnd i ' 
'prlrt, sulphur ami i 
powtlEr, ultpetTF, U. 
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O/lke Method 



TuE pctfomauce of the pi- 
dcpeniU much on Uic compif* 
Ihtrefore great care ought u ' 
work, particularly iii the o „, 
IVlicii you have four or five pou 
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Weather Table. 
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these pieces fold down lengthwise about three quarters df 
an incti broad ; then fold the double edge down a quaiter 
of an v.ch, and turn the single edge back half over the 
doable fold; open it^ and lay all along the channeli wludi 
is to* med by the fbldings of the paper^ some meal powder; 
thci. fold it over and over till all me paper is doubled u^ 
rub! ing it down every turn; this being done, bend it 
bac) wards and forwards, two inches and an half, or tfaoe* 
abouts, at a time, as often as the paper wiil allow: hold 
all these folds flat and close, and with a small pinching oonlt 
give one turn round the middle of the cracker, and |mich 
it close; bind it with packthread, as tight as you canttbei 
in the place where it was pinched, prime one end, iid 
cap it with touch paper. When these crackers azeihtd, 
they win give a report at every turn of the paper, if yon 
would have a g^eat number of bounces, you must cut die 
paper longer, or join them after they are made i but if 
tlicy are made very long before they are pinched, yw 
must have a piece of wood with a groove in it, deep 
enough to let m half the cracker i this wilVhold it ftndgfat 
while it h pinching. 



7^ make Sguibt and Serpenti. 

FiBBT m^ke the cases» of about six inches in length by ^ 
roUing slips cf stout cartridge paper three times rounds 
roller, and pasUng the last fold ; tying it near the bottoB 
as tight as possib'ie, and making it air-tight at t^e endtf 
sealing-wax.— -TheK take of gunpowder half a poMWi 
charcoal, one ounce, brimstone one ounce, and sked fi- 
lings half an ounce, (orVi like proportion) grind theminlk 
a muller, or pound them in a mortar. Your cases beii| 
dry and ready, first put a thUnble full of your powder, tad 
ram it hard down with a ruler ; then fill the case to the top 
with the aforesaid mixture, ramming it hard down in tke 
course of filling two or three t^mes ; when this b done, point 
it with touch paper, which i^ould be pasted on thatpsii 
w;kich touches the case, otherwise it is liable to drop off. 
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Sky-Rocheli. 
RocKiTB being j)f the tirc-warks most !n use, we ahsD 
give them tlie preRrence in deBcription. As the perform- 
ajice of Sockets depends much upon their moulds, tliey 
«haii]d be made according to the toUowing proportions: — ■ 
Taking the diameter of the orifice, its height should be 
equal to six diameters and two thirds ; the choke, one di- 
ameter and one third of this model will serve for every 
locket Irom 4 OE. to 6 lb. — For instwice: suppose the 
diameter of s rocket of 1 ~lb. be 1} inch, then its length 
being 6 diametere and two-thirds ; the length of the cue 
must bclOj inches, and the choke 2i inches. Tour ram- 
mer must have a colliir of brass to present the wood from 
splitting. 

Method of niling Rocket Cate!.—T\te cases must be 
made of the strang^est c~rtndge paper, and rolled dry. 
The c»se of a middling sized rocdet will take up paper of 
four or five slieets thick ; having cut your papers to a, 
proper size, and the last sheet with a slope at one end. 
Ibid down one end, and lay your former on the double 
edge, and when you liave rolled on the paper within two 
or three Uu'ns, lay tlie neit sheet on that part which is 
loose, and roll it alion. Then, in order to roll the case >a 
hard as possible, place it on a table and with a smooth 
boai'd ; roll it tor some tupe forwards on the table Ull i( ' 
comes quite liard andl&m. This must be done with 
ry sheet. You have next to choke the case, for which pur- 
pose draw your former a little distance trom the bottom, 

then, with acoi'donce round the case, puU it rather 

at first, and harder, till you liave closed the end. 
make it easy, you may dip the ends of the inner sheets iv' 
water before roliioji, then bind it with small twine, 

Having thus pinched and tiedthecaseao as not to gi^e' 

-- way, put it into the mould witliout its foot, and with w' 

mallet drive the former hard on the end-piece, which wiB 

force the neck close and smooth. This done, cut the case 

to Jta proper length, allowing from the neck to the edge 

of the mouth half a diameter, which Is equal to the hei^t 

of the nippleithen take out the former, and drive the case 

f over the piercer with a long rammer, and live lOAVJk- 

I ># ofK proper size. j 



i 
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Having formed your cases, we will now proceed to tlic 
description of the ingredients necessary for the rocket. 

Of mixing the Composition. — The performance of the 
principal part of fire-works depends much on the compo- 
sitions bemg well mixed ; tlierefore, great care must be 
taken in tliis part of the work, particularly for die com- 
position for sky-rockets. When you have four or fiTC 
pounds of ingredients to mix, which is a sufficient quanti- 
ty at a time, (for a larger proportion will not do so well] 
first put the different ingredients together, then worktken 
about with your hands, till you think they are pretty well 
incorporated ; Biter which, put them into a lawn neve 
with a receiver and top to it ; and if, after it is sifted uy 
remains that will not pass through the sieve, grind it agiin 
till it is fine enough ; and if it be twice sifted, it will not 
be amiss ; but the compositions for wheels and commoo 
works arc not so material, nor need be bo fine. But in 
all fixed works, from which the fire is to play reg^ular, the 
ingredients must be very fine, and great care taken in mix- 
ing tliem well together ; and observe, that in all compos* 
tions wherein are iron filings the hand must not touch 
them ; nor will any works which have iron or steel io 
their charge keep long in damp weatlicr. 

To drive or ram Rockets. — Rockets are filled hoUoWf 
otherwise tliey would not ascend, and there is not a part 
that requires grater attention timn this stage of the pro- 
cess. One blow more or less witli tlic mallet will spoil the 
ascent. 

The charge of rockets must always be drove above the 
piercer, and on it must be rammed a thin head of cbfi 
ilirough the middle of which bore a small hole to the com- 
position, that, when the charge is burnt to the top, it mty 
communicate its fire tlirough the hole to the stars in the 
head. 

I'o a rocket of four ounces, give to each ladle-fiill of 
charge 1 6 strokes ; to a rocket of 1 lb. 28 ; to a 2-pounder, 
36 ; to a 4-pounder, 42 ; and to a 6-pounder, 56 : but rock- 
ets o*" a larger sort cannot be driven well by hand, but 
must be rammed with a machine made in tlic same mtf- 
tier as those for driving piles. 

The method of ramming wheel cases, or any other sort in 
«Vliich the charge is driven solid, is the same as sky-rockets 
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When you load the heads of your rockets ^^^ 

r^ns, eerpcnts, crackers, Bcrolls, or anything- else, accord- 
ing to yoiir fancy, remember always to put a ladle'fuU of 
meal powder into each head, which will be enough to 
burst the head, and disperse die stars, or whatever it con- 

Decsratianijey Sfcj-flocfeW.— Sky-rockets maybe deco- 
Ttted according to fancy. Some are headed with stars of 
different sorts, such as tailed, brilliant, white, blue, and 
yellow stars, &o. Some with gold and ulver rains i othen 
with serpents, crackers, fire-scrolls, and marrons ; luid 
some with small rockets and other devices, as the maker 
pleases. 

LIHSTH or BOCEC-r STICKS. 

ForrocketsofSlb. oz. the stick must be 14ft. 10in.Ion? 
4 12 10 



Having your sticks ready, cut on one of the flat eddsa it, 
the top a groove tlie length of the rocket, and as oruad m 
the stick will aUow \ then on the opposite flat side, cut two 
notches for the cord, which ties on the rocket, to lie in; 
one afthesc notches must be near the top of the stick, and 
the other facing the neck of the rocket ; the distance be- 
tween these notches may be easily known, for the top of 
the stick should always touch the head of the rocket. Whes 
your rockets and sticks are ready, lay the rockets in tb* 
grooves in the sticks, and tie them on. We will now piffi 
ceed to the chargt; for a^-rockets. 



i Meal-powder . , 
Saltpetre . , . . 



i 



1S6 
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Omi 90VWD, 

lb. oz. 



If eal-powder 2 

Saltpetre 8 

Brimstone 4 



lb.<M. 

Charcoal 3 

Steel-filingpi 1| 



8KT-A0CKXTft IM BSlTSSAXi. 
lb. OZ. 



Saltpetre 4 

Brimstone H 



lb. ox. 

Charcoal 1 13 

Meal-powder 3 



Saltpetre 4 

Meal-powder 1 v/ 



LABOB 8KT-BO0K1T8. 

lb. oz. 

Brimstone 



lb. ox. 
.1 



B0CKET8 OF ▲ MIDDLING 8IXB* 
lb. OZ. 



Meal-powder 1 

Charcoal 1 



lb. ox. 

Saltpetre 3 

Sulphur 3 



Meal-powder 4 

Saltpetre 12 

Sulphur vivum 6 



ROCKET STABS. 

WHITB 8TAB8. 
lb. OZ. I 



lb. 01. 



Oil of spike ....>., 3 
Camphor i 



BLVS STABS. 

lb. OZ. 



Meal-powder 8 

Saltpetre 4 

Sulphur 2 



lb. ox. 



Spirits of wine 3 

Oil of spike 3 



TABIEGATBD STABS. 

lb. OZ. 



Meal-powder 0^ 

Saltpetre .0 4 



lb. ox. 

Sulphur vivum 3 

Camphor 3 



BBILUAirr STABS. 

lb. OZ. 



lb. OS. 

Saltpetre 3^ Meal-powder Oi 

Sulphur IJ 

Worked up with spirits of wine onl^. 
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Saltpetre 1 lainglttss .... 

Brimatone 4 I Camphor - . ■ . 

Antimony ....... 4-J | Spirits of Win 



.'.0 mM 
,.0 (4 I 



I Saltpetre 
Charcoal (coareely ? n 
groind) S 



Meal-powder 
Saltpetre . . . 



Saltpeti'.? 8 Antimony 

Brimatone ....... 2 I Braas-duat 

Glaa3.du3l 1 SawrfiuEt 



lb. „- 
Saltpetre 8 1 Charcoal . 



2 I Steel dust . 
Tip jtr one Racket on the Up of another. — Wlien * 
lockets are fixed one on the top of another, tlieyd 
DoUed taraering rerkeu, on accountof their mounting' J 
very higli. Towering- rockets are made after this manntnp 
fix on a pound-rocket a head without a collar ; then tau 1 
a four ounce rocket, which may be headed or bouncwL I 
■nd rub the mouth of it with meal-powder wetted witjfii I 
^irit of wine : this done, put in the head of the lai^ I 
rocket with its mouth downwards; but before it is put ObJ 
stick a bit of quick-match in the hole of the clay of tl^^.l 
^ound-rockcl, which match sliould be long enoug'h to ffttft ' 
Uttle way up the bore of the small rocket, to fire whei^ A» ' 
Iftrgre rocket is burnt out. As the tout outvte -tocVaV^a^wi 
enudl to SU the iead of the other, roUioviniW i>. iwi^'^^ 
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as will make it stand uprig^ht in the centre of the head i 
the rocket being thus fixed, paste a sing^le paper round 
t!ie opening^ of the top of the head of &e targe ocket 
The largfe rocket must have only half a diameter of chane 
rammed above the piercer ; for, if filled to the usual heighi^ 
it would turn before the small one takes fire, and entirelf 
destroy the intended effect : when one rocket is headed 
with another, there will be no occasion for any blowiof of 

gowder ; for the force with which it roes on will be wf- 
cient to disengage it from the head of the first fired 
rocket. The sticks for these rockets must be a Uttle kii- 
gerthan for those headed \eith stars, rains, &c. 

Caduceus Rockets, — They are such as in rising, fbnn 
two spiral lines, by reason of their being placed ob]iqiie]jr» 
one opposite to the other ; and their counteipoitein the 
centre, which causes them to rise in a vertical direction. 
Rockets for this purpose must have their ends choiked 
close without either head or bounce, for a weight it top 
would be a gpreat obstruction to their mounting. No ca- 
duceus rockets ascend so high as single, because of their 
serpentine motion, and likewise the resistance of aiif 
which is much greater than two rockets of the same lisc 
would meet wim if fired singly. 

The sticks^br this purpose must have all their sidefe- 
qual, and the sides should be equal to the breadth of i 
stick proper for a sky-rocket of llie same weight as dioK 
you intend to use, and made to taper downwards as oiuil 
long enough to balance them, one leng^ of a rocket froB 
the cross stick ; which must be placed from the \Bp 
stick six diameters of one of the rockets, and its lengtt 
seven diameters ; so that each rocket, when tied oob nqr 
form with the large stick an angle of 60 degrees. In ^ 
ing on the rockets, place their heads on liie ^W^ 
sides of the cross stick, and their ends on the oppoflto 
sides of the long stick ; then carry a leader from the mootk 
of one into that of the other. When these rockets are to be 
fired, suspend them between two hooks or nuls, then hiD* . 
the leader through the middle, and both will take fire it 
the same time. Rockets of 1 lb. are a g^ood size for thiiuie. 
Honorary JRocketa. — These are the same as sky-TOcM| 
except that they cany no head nor report, but are cIom^ 
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at top, on whir.h ia lised a cone ! then on the case close to 
the top of the atick ia tied on a two ounce case, u.bDut tive 
or ax inches long, fiUcd with a strong' charge, and pinclied 
close at both ends ; then in the reverse ndes, at each en^ 
bore a hale in the some manner as in tourbiUonB, U> be 
preaentl}' desciibed ! irom each hole carry a leuler intO' 
the top of the rocket. When the rocket is fired, and 
arrived to its proper heigbt, it will give fire to th« case at 
top ; which will cause both rocket and stick to spin veiy 
fast in their return, and represent a worm of fire descen- 
ding to the ground. 

There is another method of pkcing tlic small casca 
which is by letting the stick rise a little above the top <tt 
the rockc^ and tying tlie case to it, so us to rest on"" 
rocket: these rockets have no cones. 

A third method by which they are managed is this ; _^ 
the top of a rocket fix a piece of wood, in which drive 4. 
small iron spindle ; then make a hole in the middle of ' 
small case, through which put the spindle : then fix on 
top of it a nut, to keep the case from falling off 1 wl 
this is done, the case 'iiiti turn veiy fast, without the rocb 
et : but this method does not answer so well as mtber ^ 
tlie former. 

'roiiiakealiackelferma>i^rcliinBianj.—a3,nng. 
rockets made, and headed according to fancy, and tied cm 
their sticks ! get some sheet 



ibout three or four inches diameter ; then on tha* 



I 



slick of each rocket, under the mouth of the case, fix 01 
iifthese pieces of tin 16 inches trom the rocket's necl 
support it byu wooden bracket, as strong as pussibl< 
use of this ia, that when the rocket is ascending, the 
tnay play with great force on the tin, whicli will divide 1 
tul in such a manner that it will form an arch as itmountkj 
and will have a very good effect when well mjuiaged : !r 
theve is a short piece of port-fire, of a strong charge, tiM' 
lu the end of the stick, it will make a great addition \ but 
this must be lighted before the rocket la fired. 

To miihe aeveral Ruckett litc (o^rlAer.— Take six, or ai 
number of sky-nickels, of any size ; then cut some stror 

I packthread into pieces ofthreeorfoui ^ttf^Voo^.'"*-' 
each endoftbete piecel ta& toA&K \tv^^^» xcaos 
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Havinf^ tied one end of the packthread round the b 
one rocket, and the other end to anotlier, take a s 
piece of packthread, and make one end of it fast to • 
the rockets already tied, and the other end to a 
rocket, so that aU the rockets, except the two on t} 
side, will be fastened to two pieces of packthrea 
length of thread irom one rocket to the other may b 
the maker pleases ; but the rockets must be all of 
and'tiieir heads filled with the same weight of 
rains^ &c. 

Having thus done, fix in the mouth of each ro< 
leader of the same len^ : and when about to fi^ 
hang them dose ; then tie the ends of the leaders tof 
and prime them : this prime beinp^ fired, all the r 
will mount at the same time, and divide as far as the 
will allow ; and this division they will keep, provide 
are all rammed alike, and well made. They are 
times called chained rockett. 

To fix several Rockeit to the same stick, — Two, th 
six sky-rockets, fixed on one stick, and fired tog 
make a grand and beautiful appearance ; for the 
mil will seem but as one of an immense ^ze, and the 
ing of so many heads at once will resemble the bi 
of an air balloon. The management of this devi 
quires a skilful hand ; but if the following instructi 
well observed, even by those who have not made \ 
progress in this art, there will be no doubt of the n 
having the desired effect. 

Bo<3Let8 for this purpose must be made with the 
est exactness, all rammed by the same hand: in th' 
mould, and filled with the same proportion of compo 
mad ai^r they are filled and headed, must be all 
same weight. The stick must also be well made 
proportioned) to the following durections : first, 
sing the rockets to be half pounders, whose sticks 
feet six inches long, then if two, three, or six of the* 
be fixed on one stick, let the length of it be nine ft 
inches : then cut the top of it into as many sides ai 
are rockets: and let the leng^ of each side be equa 
length of one of the rockets without its head ; and 
side out a groove (as usual) j then from the groove 
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it I'ouiiil, tIawD to the bottam, where its thickness must 
be equal to half tlie lop of the round part. Ab their tliick- 
nesii cannot be esikctly ascertajned, we ghaJl give a rule 
which g^enerally answers for any number of rockets above 
two : the rule la thia ; that the stick at top must he thi^ ' 
enough, when the grooves are cut, for all the rocketn t^ i 
liejWithout pressing: each other, thouth as near as possibles 
When only two rockets are to be nxedon one stick, M' 
f ttie length uf the stick be the last given proportion, Ital 
riiaped aAer the common mctliod, and the breadth and 
I thickness double the usual dimennons. The point of p<nM 
must be in the usual place (let the number of rackets btt 
wliat it will ) : if sticks made by the above directiotw 
should be too heavy, plane them thinner i and if too lijflri, * 
make them thicker; but always make tliem of the si~' 
lengrtli. 

When more than two rockets are tied on one stick, 
there will be some danger of their flying up without tt" 
stick, unless the following precaution is taken : For can 
being placed on all aides, there can be no notches 6^ 
the conl wliich ties on the rockets to lie in ; therefoiii. 
initead of notches, drive a small nail in each side of ito 
flick, between the necks of the cases: andletthe cordi 
v]uch goes round their necks, be brought close undar 
the nails; by tliis means the rockets will be as secure op 
^hen tied on singly. The rockets being thus fixed, cany 
a, quick-match, without a pipe, from the mouth of ooft 
locket to the other; this match being lighted will givft 
fire to all at once. 

Though the directions already given may be Buffidet*' 
for these rockets, we shall here add an improvement oi^k 
very essential part of tliia device, which is, that of hang- 
ing the rockets to be fired: for before the following roe- 
tliod was contrived, many Bttcuipts proved onsuccessfiil, 
Insteadjtherefiire, of the old and common manner of hang- 
ing them on nuls or hooks, make use of the foltowin|; 
contrivance : Have a ring made of strong imn wire large 
enough for the stick to go in as far as the mouths of tS* 
rockets 1 then have another ring supported by a small ' 
ron, at some distance from the post or stand to which ti 
JBfised: then have anotherring fit lo Teceiv e ■».■«& ^\te 
rb,e small cuii of tils slick. Rockets Hws^'W?'^^^^*-'*™ 



19 J ENDLESS AMUSEMENT. 

obstruct their fire ; but when they are hun|f on nftils cfT 
hook^ in such a manner tliat some of their mouths ire 
against or upon a rail, the there can be no certain^ of 
their rising in a vertical direction. 

To Jire Rockets without Sticks. — You must have a stand, 
of a block of wood, a foot diameter, and make the bottom 
flat, so that it may stand steady : in the centre of the top 
of this block draw a circle two inches and a half £ame- 
ter,* and divide the circumference of it into three eqnil 
parts ; then take three pieces of thick iron wire, each 
about three feet long, and drive them into the block, one 
at each point made on the circle ; when these wires are 
driven in deep enough to hold tliem fast and upright, to 
that the distance from one to the otlier is the same at 
top as at bottom, the stand is complete. 

Tlie stand being thus made, prepare the rockets thai: 
Take some common sky-rockets of any size, and head 
them as you please ; then get some balls of lead, and tie 
to cacli a small wire two or two feet and a half long, and 
the other end of each wirstie to the neck of a rocket 
'rhese balls answer the purpose of sticks when made oft 
proper weight, wiiich is about two-thirds the weight of 
the rocket; but when tliey are of a proper size, they will 
bulauce tlie rocket in the same manner as a stick, at the 
usual point of poise. To fire these, hang them, one ata 
time, between tlie tops of the wires, letting their heads 
rest on the point of the wires, and the balls hang down be* 
tween tliem : if the wires should be two wide for the rock- 
ets, press them together till tlicy fit ; and if too close, 
force them open ; the wires for this purpose must be softp 
ened, so as not to have any spring, or they will not keep 
their position when pressed close or opened. 

Scrolls for Rockets, — Cases for scrolls shoidd be made 
four or five inches in length, and their interior diameters 
three-eights of an inch : one end of these cases must be 
pinched quite close befoi*e begiiuiing to fill ; and when 
Hllcd, close the other end : then in the opposite sides 
make u small hole at each end, to the composition, as in 
tourhillons ; and prime them witli wet meal-powder. YOQ 
may put in the head of a rocket as many of these cases 
u's it will contain : beinj:; fvrcd \\ve^' VsMXi ncti opvOtXsv^^ 
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aiip and form a scroll or spiral line.* They are generally fil- 
led with a strong charge, as that of serpents or brilliant fire . 
. Stands for Rockets, — Care must be taken in placing the 
lockets, when they are to be fired, to give them a vertical 
direction at their first setting out ; which may be managed 
thus : Have two rails of wood, of any length, supported at 
«ach end by a perpendicular leg, so that the rads may be 
korizontal, and let the distance from ene to the other be 
almost equal to the length of the sticks of the rockets 
intended to be fired ; then in front of the top rail drive 
square hooks at eight inches distance, with their points 
turned sidewise, so that when the rockets are hung on 
them, the points will be before the sticks, and keep tliem 
itoTtk fiilling or being blown off by the wind ; in the front 
of the rail at bottom must be staples, driven perpendicu- 
larly under the hooks at top ; through these staples put 
the small ends of the rocket sticks. Rockets are fired 
by applying a lighted port-fire to their mouths. 

Table Rockett. — Table rockets are designed merely to 
show the truth of driving, and the judgment of a fire- 
worker ; they having no other effect, ^en fired, than 
spinning round in the same place where they begin, till 
they are burnt out, and showing nothing more than an 
horizontal circle of fire. 

The method of making these rockets is, — Have a cone 
turned out of hard wood two inches and a half in diameter, 
and as much higjbi ; round the base of it drive a line ; on 
this line fix four spokes, each two inches long, so as to 
stand one opposite the other ; then fill four nine-inch one 
pound cases with any strong compomtion, within two 
inches of the top : these cases are made like tourbillonsy 
and must be rammed with the greatest exactness. 

The rockets being filled, fix their open ends on the short 
. spokes ; then in the side of each case bore a hole near the 
clay ; all these holes, or vents, must be so made that the 
fire of each case may act the same way ; from these vents 
carry leaders to the top of the cone, and tie them together. 
When the rockets are to be fired, set them on a smooth 
table, and light the leaders in the middle, and all the cases 
will fire together and spin on the point of the cotv&. 

These mckcU may be made to me \\Ilteto\A\3?^^svA,\r| 
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makings the cases shorter, and boring^ four holef 
under nde of each at equal distances : this beii 
they are called double tourbillona. 

Mte. — All the vents in the under side of the ca 
be lighted at once ; and the sharp point of the < 
eify at which place make it spherical. 

WHEELS. 

Wheel cases are made to any lengpth, which i 
Vays depend on the uze of the wheel i but roust 
ceedthe length of each angle. 

Charge for wheel cases, from 2 oz. to 4 lb. 

lb. oz. 
Meal-powder .... 4 

Saltpetre ...... 1 ^ 

The filing^ in this composition may be varied b^i 
portion of sea-coal, glass-dust, saw-dust, &c. or 8 
>aation of the whole. 

SLOW riRI FOB WHSELS. 



Brimstone 
Charcoal . 



lb. oz. 

Saltpetre 4 

Brimstone 2 



Meal-powder . 
or. 



1 oz. of brimstone may be used ^ith 1 oz. of ant] 

BIAD riRE FOB WHEELS. 

oz. dr. 



Lapis-caliminaris . 
Antimony 



Saltpetre 4i 

Brimstone Oi 

Sing'ie Vertical JFAeefo.— There are different i 
vertical wheels ; some have their fells of a circuh 
others of a hexagonal, octagonal, or decagonal f 
of any number of sides, accorduig to the length 
cases you design for the wheel : the spokes being 
the nave, nail slips of tin, with their ed^es tumei 
as to form g^rooves for the cases to lie m, from 1 
of one spoke to that of another ; then tie the casei 
gT9ov9B head to tail, in the same manner as those 



ENDLESS AMUSEMENT. 195 

ital water-wheel, so that the cases successively 
fire from one another, will keep the wheel in an 
Dtation. Two of these wheels are very often fired 
:r, one on each side of a building ; and both lighted 
same time, and all the cases filled ali]ce, to make 
:eep time together ; as they will, if made by the 
ig directions : in all the ca^es of both wheels, ex- 
e first, on each wheel driye two or three ladlesful 
fire, in any part of the cases ; but be careful toram 
Qe quantity in each case, and in the end of one of 
es, on each wheel, you may ram one ladleful of 
re composition, which must be very lightly driven ; 
y also make many changes of fire by this method, 
iie hole in the nave cf the wheel be lined with 
nd made to turn on a smooth iron spindle. On the 
this spindle let there be a nut, to screw off and on ; 
'ou have put the wheel on the spindle, screw on 
;, which will keep the wheel from flying off. Let 
Hith of the first case be a little raised. Vertical 
are made from 10 inches to 3 feet diameter, and 
i of the cases must differ accordingly s four-ounce 
ill do for wheels of 14 or 16 inches diameter, which 
proportion generally used. The best wood for 
of all sorts b a light and dry beech. 
zotUal Wheels, — They are best when their fells are 
:ircular ; in the middle of the top of the nave must 
.ntle, turned out of the same piece as the nave, two 
long, and equal in diameter to the bore of one of 
es of the wheel : there must be a hole bored up the 
of the nave, within half an inch of the top of the 

The wheel being made, nail at the end of each 
(of which there should be six or eight) a piece of 
with a groove cut in it to receive the case. Fix 
pieces in such a manner that half the cases may 
upwards and half downwards, and that,when they 
d on, their heads and tails may oome very nearly 
er : from the tail of one case to the mouth of the 
^any a leader, which should be secured with pasted 

Besides these pipes, it will be necessary to put a 
aeal-powder withm the pasted paper, to blow on the 
jhat Uiere may be no obstructioQ to the fin from tho 
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cases. By means of these pipes tlie cases will successive- 
ly take fire, burning one upwards and the other dowiiwazdSi 
On the pintle iix a case of the same sort as those ou the 
wheel ; this case must be fired by a leader from the mouth 
of the last case on the wheel, which case must play down- 
wards : instead of a common case in the middle, you may 
put a case of Chinese fire, long enough to bum as loD|piS 
tiro or three of the cases on the wheel. 

Horizontal wheels are often fired two at a time, and 
Bade to keep time like vertical wheels, only they iK 
made without any slow or dead fire : 10 or 12 inches vill 
be enough for the diameter of wheels with six spokes. 

Spiral WheeU, — They arc only double horizontal whteli 
and made thus : the nave must be about six inches long^ 
and rather thicker than the single sort ; instead of the 
pintle at top, make a hole for the case to be fixed in, sad 
two sets of spokes, one set near the top of the nave, vA 
the other near the bottom. At the end of each spoke cot 
a g^roove wherein you tie the cases, there being no M; 
the spokes should not be more than two incmes anit 
half long from the naves, so that the wheel may not be 
more than eight or nine inches diameter ; the cases ne 
placed in such a manner, that those at top play down, and 
those at bottom play up, but let the third or fbuxth eaio 
play horizontally. The case in the middle may begin with 
any of the others : six spokcs' will be enough for each let 
so that the wheel may consist of 13 cases, beaidee that oi 
the top : the cases six inches each. 

Plural Wheels, — ^Plural Wheels are made to turn bflfr 
zontaiiy, and to consist of three sets of spokes, placedai 
at top, six at bottom, and four in the middle, which hi* 
must t>c a little shorter than the rest : let the diameter of 
the wheel be 10 inches ; the cases must be tied on th^ndi 
of the spokes in grooves cut on purpose, or pieces d 
wood nailed on the ends of the spokes, with gprooves dC 
in them as usual : in clothing these wheels, make the up- 
per set of cases play obliquely downwards, the bottom Mi 
obliquely upwanis, and the middle set horizontally. I* 
placmg the leaders, they must be managed so that the 
cases may bum Hius, viz. first up, then down, then hon- 
/sontal, and so on with the rest. Bui another change may 




ENDLES3 AMUSEMENT, 



be m*de, by driving- in the end of (he eigtith cue two Ml 
tiiree ls^Ie>iftil (if ^lowRrc, to biirnliil the wheel huito^ 
ped ita course ; then let Ihe other cases be fixed the coki' 
trwy way, which will make the wheel wn back igwi : liir 
the case at top you miy put u small gerbe ; and let tba 
cwea on the spokes be short and filled with a stroi^ bA 
Hant charge. 

Ilbamnated Spiral Whtelt. — First have a circulac hori- 
zontal wheel made two feet diameter, with a hole qiute 
tbrougli the nave ; then take three thin pieces of ded, 
Utree feet lone cacK aijd three-fourths of an inch broatd 
each : one end of each of these pieces nail to the fell of 
the wheel, at an equal distance from one another, andttw 
oilier end nail to a block with a hole in its bottom, whidt 
must be pcrpt^ndjcuhir to that in the block of the wheel, 
but not BO large. The wheel being thus made, hare ■ 
hoop planed down very thin and fiat ; then nail one end 
of it into the fell of the wheel, and wind it round the three 
sticks in a spiral line from the wheel to the block at topi 
on the top of each block fix a case of Chinese fire : on the 
wheel you may place any number of cases, whioh mmt 
inchne downwatds, and bum two at a time. If the whetf 
should con«at of ten cases, you may let the illumination 
and Chinese fire begin with the second cases. The apilii 
die for tliis wheel must be a little longer than the conh, 
and made very smooth at top, on which the upper block 
i% tn turn, and the whole weight of the wheel to rest. 

Double Spiral Hluxli.—Yor these wheels, the block or 
nave must be as longastlie height of the worms, or apiral 
lines, but must be made very thin, and as light lA paan> 
ble. til this block must be fixed several spokes, whiok 
jnurt diminish in length, from the wheel to the top, so aa 
not to exceed the snrfiice of a cone of the same height 
To the ends of these spokes nul the worms, which muM 
cross each other several Umes : clothe these worms with 
illuminations, the same as those on the single wheels ; but 
the boriiontal wheel you may clothe us you like. At Uie 
top of the worm place a case of spur-fire, or an amber liaht 

Ballaon WAmfc.— They are made to turn horizontally t 
they m\M be made two feet diameter, withtittta.ti'j ^^^^'s.e»\ 
end reiy strong, with any number ot s\de*. 0\i.'i>'i\Bi^ 
afa wlieeJ range and fis in poU, tteee inc\w,a £\wbkX« ».js.«- 
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4seven inches high each, as many of these as there are caiei 
on the wheel : near the bottom of each pot make a squD 
vent ; into each of these vents carry a leader from the ttil 
of each case ; load some of the pots with atan, and aone 
with serpents, crackers, &c. As the wheels luim, the poti 
will successively be fired, and throw into the ifir a gicit 
variety of fires. 



BALLOON CASES. 

You must have an oval former, turned of smooth wood; 
then paste a quantity of brown, or cartridge pApcr, and let 
it lie till the paste has soaked all through ; this done, nib 
the former with soap or grease, to prevent the paper fitXB 
sticking to it ; then lay the paper on in small dips, till 
you have made it one-third of tiie thickness of the abeB 
intended. Having thus done, set it to dry ; and .whet 
dry, cut it round the middle, leaving about one inch not 
cut, which will make the halves join much better than if 
quite separated. When you have some ready tojoiot 
place the halves even together, and let that dry ; then lay 
on paper all over as before, every where equaL "Wheo 
the shell is thoroughly dry, bum a vent at top with t 
square iron. 

Shells that are designed for stars only, may be ma^ 
quite round, and the minner they are at the opening the 
better ; for if they are too strong, the stars are apt to bretk 
at the bursting of the shell. Balloons mustalways beDi^ 
to go easy into the mortars. 

MORTARS. 

These mortars must be made of pasteboard with a small 
copper chamber at bottom, in which the powder is to be 
placed, on which the balloon is to be put. In the centre 
of the bottom of this chamber make a small hole a litUe 
down the foot : the hole must be met by anoUier of the 
same size as the foot. Then putting a quick match, or 
touchpstring, of touch-paper mto the hole, your mcatar 
will be ready ta be fired. 

To load Mr BaUoona vnth Stars, Serpents, &c, &c.— 
When you fi)l your Bhe% you must fint put in the «e^ 
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^entti rains, &c or whitever they are composed of, then 
the blowing* powder ; but the sheUs must not be quite 
filled. All those things must be put in at the fuze hole, 
• but marrons being too lage to g^ into the fuze hole, must 
lie put in before the inside shell be joined. When the 
- ihells are loaded, glue and drive in the fuzees very tight. 
The number and quantities of each article for the diner- 
ent shells are as follow : 

BALLOOirS ILLUMTITATXD. 
OZ. 

Meal-powder 1 

Com-powdcr OJ 

1 OZ. driven or rolled stars, or as many as will fill the sheOc 

BALLOOirS or SEBPENTS. 



OZ. 

Powder for the mortar - - 2 



oz. 

Meal-powder 1 

Com-powder 1 



OS. 

Powder for the mortar - 2]} 



MgretteA. 

Mortars to throw aig^ttes are gfenerally made of paste- 
boud, of the same thickness as balloon mortars, and two 
diameters and a half long in the inside from the top of the 
foot : the foot must be made of elm without a chamber, 
bnt flat at top, and in the same proportion as those for 
balloon mortars ; these mortars must also be bound round 
with a cOTd : sometimes eight or nine of these mortars, of 
about three or four inches diameter, are bound all tog«-> 
ther, so aa to appear but one : but when they ace made for 
this purpose, the bottom of the foot must be of the same 
diameter as the mortars, and only half a diameter high. 
The mortars being bound well together, fix them on a 
heavy solid block of wood. To load these mortars, first 
put on the inside bottom of each a piece of paper, and on 
it spread one ounce and a half of meal and com powder 
mixed ; then tie the serpents up in parcels with quick- 
match, and put them in the mortar with their mouths 
downwards ; but take care the parcels do not fit too tight 
in the mortars, and that all the serpents have been well 
primed with powder wetted with qpirit of wine. On ihft. 
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top of the serpents in each mortar lay some paper or tov; 
then carry a leader from one mortar to the other tU 
round, and then from all the outside mortars into that in 
tlie middle : these leaders must be put between the ciaei 
and the sides of the mortar, down to the powder 9t bot- 
tom : in the centre of the middle mortar fix a fire pump, or 
brilliant fountain, which must be open at bottom, and kmgf 
enoug-h to project out of the mouth of the mortar ; then 
paste paper on the tops of all the mortars. 

Mortars thus prepared are called a nest 9/ terpmOi. 
When these mortars are to be fired, light the fire-punp, 
which when consumed will commuuic^te to 9II themor* 
tars at once by means of the leaders. For mortars of 8^ % 
or 10 inches diameter, the serpents should be made in 
one and two ounce cases six or seven inches long, tnd 
fired by a leader brought out of the mouth of the mortir, 
and turned down on the outside, and the end of it cover- 
ed witli paper, to prevent the sparks of the other woikft 
from setting it on fire. For a six-inch mortar, let the quin- 
rity of powder for firing be two ounces ; for an eigfat-uich, 
two ounces and three quarters ; and for a ten inch, three 
ounces and three quarters. Care must be taken in 
these, as well as small mortars, not to put the serpents in 
too tight, for fear of bursting the mortars. These mortan 
may be loaded with stars, crackers, &c. 

If the mortars, when loaded, arc sent to any distance^ 
or liable to be much moved, the firing powder should be 
secured from getting amongst the serpents, which would 
endanger the mortars, as well as hurt their performance. 
To prevent this, load the mortars thus : first put in the 
firing powder, and spread it equally about ; then cut a 
round piece of blue touch-paper, equal to the exterior 
diameter of the mortar, and draw on it a circle equal to 
the interior diameter of the mortar, and notch it all round 
as far as that circle : then paste that part which is notch- 
ed, and put it down the mortar close to the powder, and 
stick the pasted edge to the mortar : this will keep the 
powder always smooUi at bottom, so that it may be moved 
or carried any where without receiving danoage. The 
hrg^ aingie mortars are called {>oc« <fe« cUgrettea 
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FIRE PUMPS, OB ROMAN CANDLES. 

es for fire pumps are made as those for tourbillions ; 
bey are pasted mstead of being rolled diy. Having 
and dned your cases, fill them : first put in a little 
powder and. then a star, on which ram, lightly, a la- 
* two of composition, then a little meal-powder, and 
It a star, then again composition, and so on till you 
Blled the case. Stars for fire-pumps should not be 
, but must be made either square, or flat and circular, 
k hole through the middle : the quantity of powder 
rowing the stars must increase as you come near the 
r the case ; for, if much powder be at the bottom, it 
urst the case. The stars must differ in uze in this 
er : let the star which you put in first be a little \em 
'he bore of the case ; but let the next star be a little 
vand the third star a little larger than the second, 
> OIL ; let them increase in diameter till within two of 
p of the caae, which two must fit in tight. As the load* 
'fire-pumps is somewhat difficult, it will be necessarjfr 
ke two or three trials before you depend on their 
rmance. When you fill a number of pumps, take 
not to put in each an equal quantity of charge 
sen the stars, so that when they are fired, they may 
brow up too many stars togeUier. Cases for fire« 
w should be made very strong, and rolled on 4 or 8 
I former^ 10 or 12 inches long each. 



CH1.&6S. 



lb. oz. 

etre 5 

itone 1 

powder IJ 

-dust 1 



«r lb. OZ. 

Saltpetre 5 

Brimstone 3 

Meal-powder 1 8 

Glass-dust 1 8 



AN ARTIFICIAL EARTHQUAKE. 

X tbe following mgredients to a paste with water, 
then bury it in the ground, and in a few hours the 
will break open in several places. 

lb. oz. I lb. oz. 

lui; 4 I Steel-dust ........ 4 
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Chinese Fountairu. 

To xh&ke a Chinese fountain, you must have a perpen- 
dicular piece of wood seven feetlong* and two inches and 
a half square. Sixteen inches from the top, fix on die 
front a cross piece one inch thick, and two and a half 
broad, with the broad nde upwards ; below this, fix three 
more pieces of the same width and thickness, at sixteen 
inches from each other ; let the bottom rail be five feet 
lon^, and the others of such a leng^ as to allow the fin- 
pumps to stand in the middle of the intervals of each oth- 
er. The pyramid being thus made, fix in the holes maidt 
in the bottom rail five fire-pumps, at equal distances; on 
the second rail, place four pumps ; on the third, three; on 
the fourth, two ; and on the top of the post, one ; but 
place them all to incline a little forward, that, when thc^ 
throw out the stars, they may not strike against the earn 
rails. Having fixed your fire-pumps, clothe them irilli 
leaders, so that they may be all fired together* 

The Dodecahedron, 

So called because it nearly represents a twehre-ndtd 
figure, is made thus ; first have a ball turned out of some 
hard wood, 14 inches diameter : divide its surfiu^e into 14 
equal parts, from which bore holes one inch and a half (B- 
ameter, perpendicular to the centre, so that they may aB 
meet in me middle : then let there be turned in the iwe 
of each hole a female screw ; and to all the holes but one 
must be made a round spoke five feet lon^, Withfoarmdi- 
es of the screw at one end to fit the holes ; then in the 
screw-end of all the spokes bore a hole, five indies U|H 
which must be bored slanting, so as to come out at one lidef 
a little above the screw ; from which cut a small grooves- 
long the spoke within six inches of the other end, where 
make another hole through to the other side of ^e spoke. 
In this end fix a spindle, on which put a small wheel of 
three or four sides, each side six or seven inches long ; tlieM 
sides must have grooves cut in them, large enou^ to re- 
ceive a two or four ounce case. When these wheels aie 
clothed, put them on the spindle^ and at the end of esdi 
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spindle put a nut to keep the wheel from falling off. The 
wheels being* thus fixed, carry a pipe from the mouth of 
the first case on each wheel, through the hole in the aide 
of the spoke, and from thence sdong the groove, and 
through the other hole, so as to hang out at the screw-end 
about an inch. The spokes being all prepared in tliis man- 
ner, you must have a post, on which you intend to fire the 
worl^ with an iron screw in the top of it, to fit one of the 
holes in the ball : on the screw fix the ball ; then in the top 
hole of the ball put a little meal-powder, and some loose 
quickmatch ; then screw in all the spokes ; and on one side 
of the baU bore a hole, in which put a leader, and secure it 
at the end : and the work will be ready to be fired. By 
the leader the powder and match in the centre is fired, 
^hich will light the match at the ends of the spokes all 
at once, whereby all the wheels will be lighted at once. 
There may be an addition to this piece, by fixing a small 
globe on each wheel, or one on the top wheel only. A 
grey charge will be proper for the wheel cases. 

Stars toith Points, 

These stars are made of different sizes, according to 
the work for which they are intended ; they are made 
with cases from one ounce to one pound, but in general 
with four-ounce cases, four or five inches long : the case 
must be rolled with paste, and twice as ^thick as that of 
a rocket of the same bore.« Having rolled a case, pinch 
one end of it quite close : then drive in half a diameter o 
clay ; and when the case is dry, fill it with composition two 
or three inches to the leng^ of the case with which it is to 
bum : at the top of the charge drive some clay ; as the 
ends of these cases are seldom pinched, they would be 
liable to take fire. Having filled a case, divide the cir- 
cumference of it at the pinched end close to the clay in- 
to five equal parts ; then bore five holes with a gimblet 
about the size of the neck of a common four ounce case, 
into composition : from one hole to the other carry a quick- 
match, and secure it -with paper ; ti^ pvi^et tdn&X.'^^ "^"^ai^ 
on in the manner of that on the end <^ >i3afc Ni\!kfc<?^f«»a«»^ 
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so that the hollow part, which projects from the end of 6ie 
case, may serve to receive a leader from any other woik, 
to give nre to the points of the stars. These stan n^ 
be made with any number of points. 



Fixed Sun with a tramparent Fac9m 

To make the sun of the best kind, there should be two 
rows of cases, which will show a double gloiy» and xnike 
the rays strong and full. The frame or sun-wheel must be 
made thus ; have a circular flat made very strong, 12 in- 
ches diameter ; to this fix six strong flat spokes : on Ihe 
front of these fix a circular fell, five feet diameter : within 
which fix another fell, the length of one of the sun-cues 
in diameter ; within this fix a third fell whose diameto^ 
must be less than the second by the length of one cue 
and one third. The wheel being made, divide the 
fells into so many equal parts as there are to be cases 
(which may be done from 24 to 41) : at each division fix a 
flat iron staple ; these staples must be made to fit the ca- 
ses, to hold them fast on the wheel ; let the staples be bo 
placed, that one row of cases may lie in the middle of 
the intervals of the other. 

In the centre of the block ofthe sun drive a spindle^ on 

which put a small hexagonal wheel, w hose cases must be 

filled with the same charge as the cases of the sun : two 

cases of this wheel iQust bum at a time, and begin with 

them on the feUs. Having fixed on all the cases, caisy 

pipes of communication from one to the other, as you sec 

m the fig^ure, and from one side of the sun to the wheel in 

the middle, and from thence to the other side of the sun. 

These leaders will hold the wheel steady while the sun is 

. fixing up, and wiU also be a sure method of Ugfating boti 

cases of the wheel together. A sun thus made is called i 

brilHant 9un^ because the wood work is entirely coveted 

with fire from the wheel in the middle, so that there i^ 

pears nothing but sparks of brilliant fire : but if yw 

would have a transparent face in the centre, you mu^ 

liave one made of paatebosiX^o^ vk^ ivL^« t>^^TD&^<QdQl 

making'a fiwe is, by cu^^tvg oxxlxJaa e.^t^\tf»fc*«»^\Bss58 

for the sparks of t^e v^YieeWo «c9^^wV\awi^\\s^'vE^ 
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>f this face, you may have one painted on oiled paper, or 
Persian silk, strained tig^t on a hoop ; which hoop must 
be supported by three or four pieces of wire at six inches 
distance from the wheel in the centre, so that the light of 
it may illuminate the face. By this method may be shown 
in the front of a sun, Viyat Rex, cut in pasteboard, or 
Apollo painted on silk ; but, for a small collection, a sun 
with a sin^e glory, and a wheel in front, will be most 
suitable. Half pound cases, filled ten inches with com- 
position, will be a g^ood size for a sun of five feet diameter ; 
but, if larger, the cases must be greater in proportion. 



DETONATING WORKS. 



WATERLOO CBACKEAS. 



Take a slip of cartridge paper, about three quarters of 
an inch in width, paste and double it ; let it remsun till 
dry and cut it into two equal parts in leng^ (No. 1 & 2) 
according to the following pattern : 



No. 1. Glass. 


S 


Glass. 


No. 2. 



TsSlq some of the glass composition and lay it across the 
paper as in the pattern, and put about a quarter of a grain 
of fuhninating silver in the place marked S, and while the 
glass composition is moist, put the paper marked No. 2, 
over the farthest row of glass. Over all, paste twice over 
the part that covers the silver a piece of paper ; let it 
dry, and when you wish to explode it take hold of the two 
ends and pull them sharply from each other, and it will 
produce aloud report. 

SXTONATISro eiRDLX. 

Procure a piece of girth from 12 to 18 inches in length. 
'Bouble it, and fold it down about 1^ inch, similar to the 
fold of a letter, and then turn back one end of the girt, 
«nd it will form two compartments. Then take some gum 
and dissolve it in water, boil it till it is quite melted, and 
very thick ; add coarse powdered glass, smfficient to make 
it into a very thick paste, place two upright rows of the 

18 
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glass composition in the inside of one of the folds, about 
as wide as the thickness of a lath, and as hig^ as a hatf- 
crown laid flat ; and when they are dry, sew Sie first fold 
together on the edge, and then the second at the opposite 
end, so that one end may be open. Then in the centre of 
the two rows put about a grain of fulminating nlyer, and 
paste a piece of cotton or silk over it. Make a hole At 
each end of the g^irdle, and hang it to a hook in the door- 
post, and the other hook on the door, observing to place 
the silk part so that it may come against the eage m the 
door when opened, which will cause a report as loud as a 
small cannon. The fulminating silver may be purchased 
at any of the operating chemists'. 

DJSTOXATINO BALLS. 

Procure some glass globes, between the size of a pet 
and a small marble, in which there must be a small bde ; 
put into it half a grain of fulminating silver. Paste a ]»ece 
of paper carefully over the ball to prevent the silver from 
escaping. When you wish to explode one, put it on the 
ground, and tread hard upon it, and it will g^ off with * 
loud noise. These balls may be made productive of much 
amusement in company, by placing a chur lightlvon 
them, for whoever sits down upon them will cause mem 
to explode. These globes may be procured at the btfo- 
ineter-makers. 

THE DETOSTATIirO TAPS 

Is made of binding, about three-eighths of an inch in width. 
Observe the same directions as given for the girdle; you 
may either explode it yourself, by taking hold of each end, 
and rolling the ends from each other sharply, or give one 
end to another, and pull together. 

SBTONATIire CARBS. 

Take a piece of card about three-fourths of an inch in 
breadth and 12 in length ; slit it at one end, and place in 
the opening a quarter of a grain of fulminating silver i 
close the edges down with a httle paste, and when diy you 
may use it, by lighting the end in the candle. 
Having given the metVvodVi^ ^hich. these loud imports 
^e produced, we sha\\ tiieTv\\oTv wjttvt Q'*Q^Kt ^«c»ikM^\it 
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produced by the silver, capable of al^ordinginuchunuse- 
ment. For inatincc, by placing^aboul a quarterof agnun 
of the silver in the midst of some lobacco ]n a pipe, or 
between the leaves of a segar, and closing the end agaiii 
to pperent the powder I'rcm falling out ; when lighted, if 
cuuses a loud eiplo^on, for heat, as well as ftictionj will 
equally do. 

Or take one third of a grain of fulminating silver ; fold 
it up in a Binall piece of paper, and wrap it up in anotjier 
piece: and paste it round a pin. These pins stuck in the 
wick of a candle make a verj- loud noise. 

Fulmiiuiting silver naay be also used in the following 
manner : — put half a grain in a piece of glass paper, and 
inclose then apiece of toil i put it In the bottom or aide of a 
drawer, and on opcningitorahutlinj[it, it willpmmediate- 
iy go off. 

Put a quarter of a gnXn of fulminating silver into a 
piece of paper, and place it in the snuftera when qiUtB 
cold ;when the candle is snuffed it will go oW. ~ 



AQUATIC FIREWORKS. 

Works that sport in the water are much esteemed b 
most admirers of fireworks, particularly water-rocketi 
and as they seem of a very extraordinary nature t( " 
who are unacquainted with this art, tliey merit a p 
lar explanation. 

IFaler- Rackelt, 

TuET may be made fcam four ounces to two pounds. ^1 
larger they arc tiHJ heavy ; so Uiat it will be difficult ^ f 
make them keep above water without a cork float, wtueft J 
inust be tied to the nbck of the case ; but the rockets will I 
not dive so well with as without Hoals. I 

Cases for these are made in the same manner and pro- I 
portion as sky-rockets, only a little thiclier of paper, r 
When you fill those which are driven solid, put in Giat I 
one ladle-full of slow fire, dien two of the proper charn, A 
and on tliat one or two IsiUes ol amVing, t'ora^t-,**™^^ 
RToper cbvge, then the sinting cWt^e !i^TO,«a\'»> «^>-. 
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till you have filled the case with three diameters ; then 
drive on the composition one ladlefull of clay ; through 
which make a small hole to the charge ; then fill the case, 
within half a diameter^ with com powder, on which turn 
down two or three rounds of tlie case in the inside ; then 
pinch and tie the end very tight; having filled the rockets 
according to the above directions) ; dip their ends in melt- 
ed rosin or sealing-wax, or else secure ij**%m w^ wilh 
grease. When you fire those rockets, throw in six or 
eight at a time ; but, if you would have them all aink or 
swim at the same time, you must fill them with an equitl 
fjuantity of composition, and fire them all together. 

' Pipet of Communication fir Water. 

Thit may be usedunder water ; butmust be a little 
thicker in the paper than those for land. Having rolkd a 
sufhicent number of pipes, and kept them till Spy, wiflh 
them over with drying oil, and set them to dry ; bit when 
you oil them, leave about an inch and a half at each end 
dry for joints ; as if they were oiled all over, when you 
coiTie to join them, the paste would not stick where the 

Sapcr is greasy ; after the leaders are joined, and the paste 
17, oil tue jomts. These pipes will lie many hours un- 
der water, without receiving any damage. 

Honzontal Water-Wheeh, 

To make horizontal wheels for the water, first get * 
large wooden bowl without a handle, then have an eight- 
sided wheel made of a fiat board 18 inches diameter, so that 
the length of each side may be nearly seven inches : in all 
the sides cuta groove for tliecases to lie in.This wheel being 
made naU it on the top of the bowl ; then take four eight- 
ounce cases, filled with a proper charge, each about nx in- 
ches in length. Now to clothe the wheel with these cases, 
get some whitish-brown paper, and cut it into shps four or 
tive inches broad and seven ot e\^\.\oTv« % these ^ps being 
pasted all over on one aide, take Qive o\ ^e cAa««^ w^^-^j^ 
ne of the slips of papw about axv*MicYi^^^V^«tt.\\&«v?i 
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so that there will remain about two inches and a half of the 
paper hollow from the end of the case : tie this case on one 
of the sides of the wheel, near the comers of which must 
be boles bored, through which put the pack-thread to tie 
the cases ; having tied on the nrst case at the neck and 
end, put a little meal-powder in the hollow paper ; then 
paste a slip of paper on the end of another case, the head 
of which put into the hollow paper on the first, alloiinng a 
sufficient distance from the tail of one to the head of me 
other for the pasted paper to bend without tearing : tie on 
the second case as you cUd the first ; and so on with the 
rest, except the last, which must be closed at the end, un- 
less it is to communicate to an^ thing on the top of the 
wheel, such as fire-pumps or brilliant fires, fixed in holes 
cut in the wheel, and fired by the last or second case, as 
the fancy directs ; six, eigh^ or any number, may be 
placed on the top of the wheel, provided they be not too 
heavy for the bowl. 

Before tying on the cases, cut the upper part of all their 
ends, except the last, a little shelving, that the fire from 
one may play over the other, without being obstructed by 
the case. Wheel cases have no clay driven in their ends, 
nor pinched, but are always left open, only the last, or 
those which are not to lead fire, which must be well 
secured. 

Water-Mints, 

Fob water mines you must have a bowl with a wheel 
on i^ made in the same manner as the water-wheel ; 
only in its middle there must be a hole, of the same ^• 
ameter as that of the intended mine. These mines are tin 
pots, with strong bottoms, and a Uttle more than two 
diameters in leng^ : the mine must be fixed in the hole in 
the wheel, with its bottom resting on the bowl ; then 
loaded with serpents, crackers, stan, small water-rockets, 
&c. in the same manner as pots of aig^ttes ; but in their 
centre fix a case of Clunese fire, or a small ^eth^^ ^VsvOtv 
must be lighted at the beginmng of the W^ c>Sk& ^xi ^^^^ 
wheel . These wheels are to be closed aa^^nspajiZL. 
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Fire-Globeafor the Water, 

Bowls for water-globes must be very larecj and tlu 
wheels on them often sides : on each side nail a piece d 
wood four inches long ; and on the outside of each piece 
cut a groove, wide enough to receive about one-fi)urth of 
the thickness of a four-ounce case : these pieces of wood 
must be nailed in the middle of each face of the wheel, 
and fixed in an oblique direction, so that the fire from the 
cases may incline upwards : the wheel being thus pre- 
pared, tie in each groove a four-ounce case mled with a 
grey charge ; then cany a leader from the tail oS one case 
to the mouth of the other. 

Globes for these wheels are made of two tin hoops, with 
their edg^s outwards, fixed one within the other, at rtjAX 
angles. The diameter of these hoops must be rather £» 
than that of the wheel. Having made the globe, drire in 
the centre of a wheel an iron spindle, which must stand 
perpendicular, and its length be four or six inches more 
than the diameter of the globe. 

The spindle serves for an axis, on which is fixed the 
globe, which must stand four or six inches from the wheel ; 
round one side of each hoop must be soldered little bits of 
tin, two inches and a half distance from each other ; ^hich 
pieces must be two inches in length each, and only fas- 
tened at one end, the other ends being left loose, to turn 
round the small portfires, and hold them on : these port- 
fires must be made of such a length as will last out the 
cases on the wheel. There need not be any portfires at the 
bottom of the globe within four inches of the spindle ; as 
they would have no effect, but to bum the wheel : all.the 
portfires must be placed perpendicularly from the centre 
of the globe, with their mouths outwards ; and must be 
clothed with leaders, so as all to take fire with the second 
case of tile wheel ; and the cases must bum two at a time, 
one opposite to the other. When two cases of a wheel 
begin together, two will end together ; therefore the two 
opposite end cases must have their ends pinched and se- 
cured from fire. The method of firing such wheels is, by 
carrying a leader from the mouth of onr- of t^e first cases 
to that of the other ; and the leader being burnt through 
the middle, will ^ve fire to both at the same time. 
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Odarifermti Walrr Buffoon*. fM 

Tart are miLde in tlie same manner us air-btUoans, Ivttfl 
Tei^ thin of paper, ajid in diameter one inch and threfc ^ 
fburtlis, with a vent of half ui inch diameter. The shelu 
being nukde, and quite dry, fill them with any of the fol- 
lowing' compodtions, wliich must be rammed in tig'liti 
these balloonB moat he lired ut tlie vent, and put into a 
bowl of water. Odoriferous works arc genendly lind tii 

Com/iondenl. Saltpetre two ounces, flour of sulphur one 
ounce, camphor hidf an ounce, yellow amber half an ounce, 
charcoal-dust three-fourths of an ounce, salt of benjamin 
half an ounce, all powdered very fine and well mined. 

n. Saltpetre 13 ounces, meal-powder three ounces, 
frankincense one ounce, myrrh half an ounce, camphor 
half an ounce, charcoal three ounces, all mmstened with 
Ule oil of spike. 

m. Saltpetre two ounces, sulphur half an otuice, anti- 
mony half an ounce, amber half an ounce, cednr raspinffs 
One-foui^ "^ ^i> ounce, all mixed with the oil of rases and 
t, feW drops of bergamot. 

— « . 1. sulphur one ounce,saw-dust 

w-dust of cypress one ounce, 
nee, myrrh two drama, dried 
_ lunce, all moistened a little 

witlithe'oil of rosea. 

N. B. Water rockets may be made with any of the 
above compositions, with a little alteration, to mate them 
weaker or stronger, according to the : * 



IV' Saltpetre four 01 
of juniper half an ouni 
camphor one-fourth of ai 



jiosemary > 



e -fourth of ai 



C of the ei 



liich«l«^ 



.1 iea-iffl,l -ailh amall Shipn onrf a Fire-th 
lliTiKsprociiredfourorfive small ships, of Iwi 
ftet in length, make a number of small reports, which SI 
lo serve for guns. Ofthese range as manjaayoupleaaeon 
eacb side of the upper decks ; Aen at the heaiand stem of 
each ship fix alwo-oimce case.eight mcheslong, filled with 
•slow pOPt-firc compositionibut take care to placeilmaui*. 
amannerthat the fire may failiiv(!he'«iA«,B^i™*-«'»:^^ 
the nggiug ■ in these cases hote\io\e» a*. topA SaWsw^b.^ 
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from one another, but make as many in each case as half 
the number of reports, so that one case may fire the guns 
on one side, and the other those on the opposite. The 
method of firing the guns is, by canying a leader from the 
holes in the cases to the reports on the decks ; you must 
make these leaders very smaU, and be cai*eful in calcuhu 
ting the burning of the slow fire in the regulating case^ 
that more than two guns be not fired at a time. When 
you would have a broadside g^ven, let a leader be earned 
to a cracker, placed on the outside of the ship ; which 
cracker must be tied loose, or the reports will be too slow : 
in all the ships put artificial guns at the port-holes. Re- 
ports for these and similar occasions are made by filling 
•mall cartridges with grained powder, pinching them close 
at each end, and. when used, boring a hole in the side 
to which is placed a match or leader for firing them. 

Having filled and bored holes in two port-fires for reg- 
ulating the guns in one ship, make all the rest exactly the i 
same ; then, when you be^n the engagement, lisht one 
ship first, and set it a sailing, and so on with xke rest, 
sending them out singly, which will make them fire regu- 
larly, at different times, without confusion ; for the time 
•between the firing of each gun will be equal to that of 
lighting'the slow fires. 

> k Th* fire-ship may be of any size ; and need not be veiy 
rood, for it is sdways lost in the action. To prepare a ship 
for this purpose, make a portfire equal in size with those 
in the other ships, and place it at the stem ; in eveiy^ 
place a large portfire, filled vnUi a venr strong comp<^t^ 
and p^ted in imitation of a g^n, and let them all be fired 
at orice by a leader from the slow fire, within two or three 
diameters of its bottom ; all along both ades, on the top 
of the upper deck, lay star composition about half an inch 
tiuck and one broad, which must be wetted with thin siiC) 
then primed with meal powder, and secured from fire by 
pasting paper over it ; in the place where you lay^this com- 
position, diive some Uttie tacks with flat heads, to hold it 
fiist to the deck : this must be fired just aflef the sham 
guns, and when burning will show a flame all round the 
ship : at the head take up^iVve d^<:^«^«xA\iV3^.\3Ci^'^\!LmQrtar 
lojided with crackers, 'w\ac\im'atvjtt TDMsft.\k^%aR^>s\^ 
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pipe from the end of the slow fire ; the firing' of this mor- 
tm- will sink the ship, and make a pretty cojiclusion. The 
regTilating: port .fire of this ship must be lighted at th 
time with the firat fighting slup, 

Having prepared all the ships for fighting, w 
nest proceed with the numiigemcnt of them when 
water. At one end of the pond, just under the surface of 
the water, fii two ninninff blocfej, at what distance you 
cliuoae the ahipa should fight i and at the other end 
of the pond, oppoBite to each of these blocks, under the 
water, fix a double block i then on the land by eaoh of 
ttie ilouble blocks, place two small windlasses ; round one 
of them turn one end of a small cord, and put the oihta 
end tlirough one of the blocks i then carry it through the 
Mngle one at the opposite end of the pond, and bri,.g it 
back through (he double block again, and round the oth- 
ec jfindliiss J to this cord, near the double block, tie as 
niany small strings as half the number of the ships at any 
distance i but these strings must not be more than two 
feet long each : make fast the loose end of each to a ship, 
just under her bowsprit ; for if tied to the keel, or too near 
the water, it will overset the ship. Half the ships being 
thus prepared, near the other double block fix two more 
windlasses, to which fasten a cord, and to it tie the other 
half of the ships as before : when 3'ou fire tlie ships, pull 
in the cord with one of the windlHSsea, to get all the ships 
together i and when you have set fire to the first, turn that 
windlass which draws them out, and so on with the rest, 
till they are all put in the middle of the pond i then by 
tuiiting the other windlass, you will draw them hack •> 
gain 1 by which method you may make them change side*, 
and tack about backwards and forwards at pleasure. For 
the fire-ship fix the blocks and windlaaaes between the Qth- 
ers i so tliat when she siula mil, she will be between.lSe 
other fillips : you must not let tlua ship advance till ~ 
guns at her ports take fire. 
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Tojire Shy-BeckeU under Water. 
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for the rocket to go through : for if they were hung apon 
hooks, the motion of the water would throw them off: the 
stands being made, if the pond is deep enough, unk them 
at the aides so deep, that, when the rockets are in, their 
heads may just appear above the surface of the water ; to 
the mouth of each rocket fix a leader, which put through 
the hole with the stick ; then a little above the water must 
be a board, supported by the stand, and placed along one 
side of the rockets ; then the ends of the leaders are turn- 
ed up through holes made in this board exactly opposite 
the rockets. By this means you may fire them sin^y 
or all at once. Rockets may be fired by this method in 
the middle of a pond, by a Neptune, a swan, a water-wheeU 
or any thing else you choose. 

W«iVW 

Neptune in hit Chariot, 

To represent Neptune in his chariot, you must have a 
Neptune (made of wood, or basket work) as big as life, 
fixed on a float large enough to bear his weight ; on which 
must be two horses heads and necks, so as to seem swim- 
ming. For the wheels of the chariot, there must be two 
vertical wheels of black fire, and on Neptune's head * 
horizontal wheel of brilliant fire, with all its cases, to play 
upwards. When this wheel is made, cover it widi paper 
or ];asteboard, cut and painted like Neptune's coronet; 
the. let the trident be made without prongs, but instead 
of them, fix three cases of a weak grey chaj^ge, and on 
the nioutli of each fix a short case, of the same diameter, 
filled with the white-flame composition enough to last out 
all the cases upon the wheels : these short cases must be 
open at bottom, that they may light the brilliant fires : for 
tne horses eyes put small port-fires, and in each nostzil 
put a small case half fiUed with grey charge, and the rest 
with port-fire composition. 

If Neptune is to give fire to any building on the water ; 
at his first setting out, the wheels of the chariot, and' that 
on his head, witli the white flames on the horses heads, 
and the port-fires in their eyes and nostrils^ must all be 
lighted at once ; then from the bottom of the white flames 
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leader to the trident. As Neptune is to advance 
help of a block and cord, you must manage it so as 
let him turn about, till the brilliant fires on the 
ind the trident begin ; for it is by the fire from the 
[which plays almost upright) that the building, or 
s lighted ; which must be thus prepared. From the 
Df the case which is to be first fired, hang some 
uick-match to receive the fire from the horses. 
STeptune is only to be shown by himself, without 
fire to any other works, let the white flames on the 
be very short, and not to last longer than one case 
wheel, and let two cases of each wheel bum at k 



Swaru and Ducks in Water. 

u would have swans or ducks discharge rockets 

water, they must be made hollow, and of paper^ 
:d with small water rockets, with some blowing 

to throw them out : but if this is not done, thej 
made of wood, which will last many times. Having 
id painted some swans, fix them on floats : then in 
ces where their eyes should be, bore holes two 
ieep inclining downwards, and wide enough to 
a small port-fire; the port-fire cases for this purpose 
; made of brass, two inches long, and filled with a 
ight charge. In the middle of one of these cases 
httle hole ; then put the port-fire in the eye-hole of 
n, leaving about half an inch to project out ; and 
ther eye put another port-fire, with a hole made in 

in the neck of the swan, within two inches of one 
yes, bore a hole slantwise, to meet that in the 
: ; in this hole put a leader, and carry it to a water>- 

that must be fixed under the tail with its mouth 
s. On the top of the head place two one-ounce 
)ur inches long each, driven with brilliant fire ; one 
: cases must incline forwards, and the other back- 
these must be lighted at the same time as the 
>cket ; to do which, bore a hole between them in 

f the swan's head, down to the holi. in the port-fire» 
1 carry a leader : if the swan is filled with rockctta^ 
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they must be fired by a pipe from the end of the water- 
rocket under the tul. When you set the swan a swim- 
min^y lig^ht the two eyes. 

Water Fire-Fovntoins, 

To make a fire-fountain for the water, first have a float 
made of wood,* three feet diameter ; then in the middle fix 
a round perpendicular post, four feet high, and two inches 
diameter ; round this post fix three circular wheels made 
of thin wood, without any spokes. The largest of these 
wheels must be placed within two or three inches of the 
float, and must be nearly of the same diameter. The 
second wheel must be two feet two inches diameter, and 
fixed at two feet distance from the first. The third wheel 
must be one foot four inches diameter, and.fixed within six 
inches of the top of the post : tl\e wheels being fixed, take 
18 four or eight-ounce cases of brilliant fire,Mid place them 
round the first wheel with their mouths outwards, and 
inclining downwards ; on the second wheel place 13 cases 
of the same, and in the same manner as those on the first ; 
on tlie third, place eight more of these cases, in the same 
manner as beiore, and on the top of the post fix a gerbe ; 
then clothe all the cases with leaders, so that both they and 
the gerbe may take fire at the same time. Before firing 
this work, try it in the water to see whether the float ts 
properly made, so as to keep the fountain upright. 

TQS END. 
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